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Thvrv are two methods of teachinsr, — the syntketie and the ammiyite, 
ja the synthetic method, the pupil is first presented with a jgf.neral 
view of the science he is studying, and afterwards with the partifulam 
of which it consists. The analytic method reverses this order the 
pupil is first presented with the particulars j from which he is led, by 
certain natural and easy gradations, to those views which are more 
general and comprehensive. 

The Scholar's Arithmetic, published in 1H01, is synthetic. It that 
IS a fault of the work, it is a fault of the times in which it appenrcd. "^ 
The analytic or inductive method of teaching, as now applied ti» ele- 
mentary mstruction, is among' the improvements of later years Its 
introduction is ascribed to rESTALoxxr, a distinguished teachHr in 
Switzerland. It has been applied to arithmetic, with great ingenuity, 
by Mr. Co l burn, in our own country. 

The analytic is unc^uestionably the best method of aetfuiring know- 
ledge ; the synthetic is the best method o€ reeapitufatingj or rcvutring 
it. In a treatise designed for school education, both inetlujds arH use- 
ful. Such is the plan of the present undertaking, which the author, 
occupied as he is with other objects and pursuits, would willingly have 
forborne, but that, the demand for the Scholar's Arithi^ietic still con- 
tinuing, an obligi|ionf incurred by long-continued and extended pa- 
tronage, did not allow him to decline the labour of a revisal, which 
shoula adapt it to the present more enlightened views of teaching this 
science in our schools. In doing this, however, it has been necelu^ary 
to make it a new work. 

In the execution of thisdesi<rn, an analysis of each nilo is first given, 
containing a familiar explanation ofits various principles ; afler which 
follows n, synthesis of these principles, with questions in form of a sup- 
plement. Nothing is taught dognuUlcally ; no technical term is used 
till it has first been defined, nor any principle inculcated without a pre- 
vious developemcnt of its truth ; and the pupil is made to understand 
the reason of each process as he proceeds. 

The examples under each rule are mostly of a practical nature, be- 

S inning with those that arc very easy, and u:ra(iuaily advancing to 
lose more difficult, till one is introduced containia^ larger numbers, 
and which is not easily solved in the mind ; then, in a plain, familiar 
manner, the pupil is shown how the sfitution may be facilitated by 
figures. In this way he is made to see at once their use and their ap» 
plication. 

At the close of the fundamental rules, it has been thouglit advisable 
to collect into one clear view the distinguishing properties of those 
rules, and to give a number of e.xainples mvoWwxw oivfe'iiX vft.vyc^.t>'l>^N»KWt 
These exorcises will prepare the pupil nioie le^SA^ \.o xwA^ttNaa^^'^io* 
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application of these to the succeeding rules ; and, bendes, will serra 
to interest him in the science, since he will find himself able, by the 
application of a very few principles, to solve many curious questions. 

The arrangement of the subjects is that, which to the author hatp 
aopeared most natural, and may be seen by the Index. Fractions have 
received all that consideration which their importance demands. The 
principles of a rule called Practice are exliibited, but its detail of cases 
IS omitted, as unnecessary since the adoption and general use of federal 
money The Rule of 7%ree, or Proportiouj is retained, and the solu- 
tion of questions involving the principles of proportion, by analysis^ is 
distinctly shown. 

The tLrt^cles JUligation, Arithmetical and Geometrical Progression, 
Annuities and PermiUation^ were prepared by Mr. Ira Young, a mem- 
ber of Dartmouth College, from whose knowledge of the subject, and 
experience in teaching,! have derived important aid in other parts of 
the work. 

The numerical paragraphs are chiefly for the purpose ot^referenee 
these references tue pupil should not be allowed to neglect. His at- 
tention also ought to be particularly directed, by his instructer, to the 
illustration of each particular principle, from which general rules are 
deduced : for this purpose, recitations by classes ought to be institute^ 
in every school where arithmetic is taught. 

The supplements to the rules, and the geometrical demonstratioiw 
of the extraction of the square and cube roots, are the only traits of the 
€ld work preserved in the new. 

DANIEL ADAMS. 
Mom Vwnenf (N. H.) BepL 129, 1827. 
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^ 1. v^ SINGLE or individual thing is called a ti^, tmii^ 
or oney one and one fiiore are called two ; two and one more 
are c'alled three ; three and one more are called four ; four 
and one more are called five ; five and one more are called 
six; six and one more are called seven; seven and one more 
are called eiglit ; eight and one more are called nine ; nius 
and one more are called fen, &c. 

These terms, which are expressions for quantities, an? 
called numbers.' There are twp methods of expressing 
numbers shorter than writing t|iem out in words; one called^ 
thelRoman method by letters^* and the other the Arabicj 
metnod by figures. The latter is that in general use. 

Jin the Arabic method, the/nine \first numbers have each 
appropriate character to represent them. Thus, 

* In the Roman method by letters, I represents one : W,Jive ; X, ten ; l^jffty / 
C, one lutndred ; D,Jive hunared ; and M, one thousand. 

As oAen as any letter is repeated, so many times its value is repeated, unless it 
ne a Jettcr represenliug a kss number placed before one representing a greater 
tlieu the less number is taken from the greater 5 thus, IV represents /oiw, iX, nin$ 
&c., as will be seen in the following 

TABLE. 



One 
Two 

Three 

Four 

Five 

Six 

Seven 

Eight 

Nine 

Ten 

Twenty 

Thirty 

Forty 

Fifty 

Sixty 

Seventy 

Eighty 



I. 


Ninety 


II. 


One hundred 


III. 


Two hundred 


IIII. or IV. 


Three hundred 


V. 


Four hundred 


VI. 


Five hundred 


VII. 


Six hundred 


VIII. 


Seven hundred 


Vim. or IX. 


Eight hundred 


X. 


Nine hundred 


XX. 


. One thousand 


XXX. 


Five thousana 


XXXX. or XL. 


Ten thousand 


L. 


Fifty thousand 


LX. 


Hundred thousand 


LXX. 


One million 


LXXX. 


Two million 



LXXXX. or XC. 
C. 

cc. 

ccc. 

cccc. 

D. or I0.» 

DC. 

DCC. 

DCCC. 

DCCCC. 

M. or ClO.t 

I03.orV.t_ 

CCIOO.orX. 
1003. 

CCCIOOO.crC. 

M. 

MM. 



* In is uced instead of D to represent five hundred, and for every additional an- 
mxed at tlie right hand the nnmber is increased tenjtimes. 

t CIO is used to represent one thousand, and for every C and O put at each end, th« 
nnmber is increased ten limes. 

% A line over any nnmber incroaMs^its value on* tKousaud Hxmm 
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IT 1 



A tmity ani/y/or one, is represented by this character, 

Two . 

Three . , 

Four ••••••••. 

Five ' . 

Six • • 

Seven ••••••••< 

Eight • . • • • • ' • • . 

Nine , . . . . . 



1% 

2r 

3 

4. 
6. 
6. 



7. 
8, 
9. 



Ten has no appropriate character to represent it ; but is 
considered as forming a unit oP^a second or higher 
order, Consisting of tenSy represented by the same 
character (1) as a unit of the first or lower order, 
but is written in the second place from the right 
hand, that is, on the left hand side of units ; and 
as, in this case, there are no^ units to be written 
with it, we write, in the place of units, a cipher, (0,) 
which of itself signifies nothin| 

One ten and one unit are called 

One ten and two units are called 

One ten and three units are called 

One ten and four units are called 

One ten and five units are called 

One ten and six units are called 

One ten and seven units are called 

One ten and eight units are called 

One ten and nine units are called 

Two tens are called 

Three tens are called 

Four tens are called 

Five tens are called 

Six tens are called 

Seven tens are called 

Eight tens are called 

Nine tens are called 

Ten tens are called a hundred^ which forms a unit of a 
still higher order^ consisting o( hundreds^ represented 
by the same character (1) as a unit of each of the 
foregoing ordeis, but is written one place further 
toward the left ha^d, 4hat is, on the left hand side 
of tens; thus, . * . . . One hundred 100. 

One hundred, one -.n, and one unit, are called 

One hundred and eleven 111. 



;; thus, Ten 


10 


Eleven 


11 


Twelve 


12 


Thirteen 


13 


* . Fourteen 


14 


Fifteen 


15 


Sixteen 


16 


Seventeen 


17 


Eufhteen 


18. 


Nineteen 


19. 


Twenty 


20 


Thirty 


30 


Forty 


40 


. . Fifty 


50 


Sixty 


60. 


Seventy 


70. 


Eighty , 


80. 


Ninety 


90- 



f 2, 3. NITMERATIOir* 9 

IT 2. There are three hundred sixtj-five days in a year. 
in this number are contained all the orders now described, 
fiz. unit? , tens, and hundreds. Let it be recollected, uuUb 
occupy the first place on the right hand ; tens^ the second 
vlace from Uie right hand ; hundreds^ the third place. This 
number may now be decomposed^ that is, separated into parts, 
exhibiting each order by itself, as follows: — ^The highest 
order, or hundreds, are three, represented by this character, 
3 ; but, that it may be made to occupy the third place, count- 
ing from the right hand, it must be followed by two ciphers, 
thus, 300, (three hundred.) The next lower order, or tens, 
are six, (six tens are sixty,) represented by this character, 6 ; 
but, that it may occupy the second place, which is the place 
of tens, it must be followed by one cipher, thus, 60, (sixty.) 
The lowest order, or tmits, are five, represented by a single 
character, thus, 5, (five.) 

We may now combine all these parts together, first writing 
down the five units for the right hand figure, thus, 5 ; then 
the six tens (60) on the left hand of the units, thus, 65 ; then 
the three hundreds (300) on the left hand of the six tens, 
thus, 365, which number, so written, may be read three 
hundred, six tens, and five units; or, as is more usual, three 
hundred and sixty-five. 

IT 3. Hence it appears, that figures haoe a different value 
according to the place they occupy, counting from the right hand 
towards the left. 

Take for example the number 3 3 3, made by the same 
figure three times repeated. The 3 on the right hand, or in 
the first place, signifies 3 units ; the same figure, in the second 
place, signifies 3 tens, or thirty ; its value is now increased 
ten times. Again, the same figure, in the tfdrd place, signi- 
fies neither 3 units, nor 3 tens, but 3 hundreds, which is ten 
times the value of the same figure in the place immediately 
preceding, that is, in the place of tens ; and this is a funda- 
mental law in notation^hat a remooal of one place towards 
the left increases the value of a figure ten times. ) > . 

Ten hundred make a thousand, or a unit of the fourth 
order. Then follow tens and hundreds of thousaad^.^v\i\3A. 
same manner as tens and hundreds ot \xmVa. Tq ^Q>&sASi^ 



10 NUMERATION. IT 3. 

cQceeed mittionSy biUions, &c., to each of which, as to units 
aud to thousaims, are appropriated three places,* as exhi* 
bited in the following examples : 

• 

S CD 

S A S S S 

e8 ^ :3 s o ot: 

p . -c « 2 '^ ^ 



03 OS CO so (A 

^ ^ — — 



_ ^M %w ^g;< w^ *^ 

'Tj ^^3 *^3 "^O ^^3 

- 5) 4) « 



U^ H; H P ffi Eh D ffi H D K H D a: HO 
Example 1st 3 174592 8 3 7463512 
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Example 2d. 3, 1 7 4, 5 9 2, 8 3 7, 4 6 3, 5 1 



E.oJ'^ cuS;s S,a3.2 S«:= ^5^2 o-iJ-S 
o oO^uD oH ^ oPQ CO o^w oH rH oi-* 

To facilitate the reading of large numhers, it is frequently 
practised to point them off into periods of three figures eachy 
as in the 2d example. The names and the order of the pe- 
riods being Icuovvn, this division enables us to read num- 
bers consisting of many figures as easily as we can read 
three figures only. Thus, the above examples are read 3 
(three) Quadrillions, 174 (one hundred seventy-four) Tril- 
lions, 592 (five hundred ninety-two) Billions, 837 (eight 
hundred thirty-seven) Millions, 463 (four hundred sixty- 
three) Thousands, 512 (five hundred and twelve.) 

After the same manner. are read the numbers contained in 
tlie following 

♦ This is act-ordin^ to tlie French meihod of counting. The English, after 
huiKircds of millions, nu^tead of proceeding to billions, reckon thousancK. tens and 
, haitdrcfls of thousftnda of millions^ appropriating six places, intlead of three, to 
miliioiis, bUiious, Sec 



IF 3. inrMFHATioN. 1 1 

injMERATION TABIiE* 

jg Those words at the head of the 

o table are applicable to any sum or 

*g' s « number, and must be committed per- 

j2 ^ ^ 'g fectiy to memory, so as to be readily 

g S H S applied on any occasion. 



o 



o 



X Eh .«5 K H H K H D Of these characters, 1, 2, 3, 4, 6, 

.... 7 6, 7, 8, 9, 0, the nine first are some- 

• ••86 times called significant figures, or 

• .432 digits, in distinction from the lastj 
.7064 which, of itself, is of no value, yet, 
8 6 2 placed at the right hand of another 

9 3 7 1 figure, it increases the value of 

5 8 6 that figure in the same tenfold pro- 

1 0302070 portion as if it had been followed by 

806 1 05409 any one of the significant figures. 

Note. Should the pupil find any difficulty in reading the 
following numbers, let him first transcribe them, and pout 
them off into periods. 

5768 52831209 286297314013 

34120 175264013 5203845761204 

701602 3456720834 13478120673019 

6539285 _ 25037026531 341246801734526 

^. 
•;_The expressing of numbers, (as now shown,) by figures, 

is called NotationS(The reading of any number set down in 

figures, is called~^ttm€rfl^um.Y^ Q- 

After being able to reatTcorrectly all the numbers in the 
foregoing table, the pupil may proceed to express the fol- 
lowing numbers by figures : 

1. Seventy-six. 

2. Eight hundred and seven. 

3. Twelve hundred, (that is, one thousand and two hun- 
dred.) 
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4. Eighteen hundred. 

6. Twenty-seven hundred and nineteen. 

6. Forty-nine hundred and sixty. 

7. Ninety-two thousand and forty-five. 

8. One hundred thousand. 

9. Two millions, eighty thousands, and seven hundreds. 

10. One hundred millions, one hundred thousand, one 
hundred and one. 

11. Fifty-two millions, six thousand, and twenty. 

12. Six billions, seven millions, eight thousand, and nine 
hundred. 

13. Ninety-four billions, eighteen thousand, one hundred 
and seventeen. 

14. One hundred thirty-two billions, two hundred millions, 
and nine. 

15. Five trillions, sixty billions, twelve millions, and ten 
thousand. 

16. Seven huiidred trillions, eighty-six billions, and seven 
millions. 



ADDZTIOHr 

OF SIMPLE NUMBERS. 

IT 4. 1. James had 5 peaches; his mother gave him 3 
peaches more ; how many peaches had he then ? 

2. John bought a slate for 25 cents, and a book for eight 
cents ; how many cents did he give for both ? 

3. Peter bought a waggon for 36 cents, and sold it so as 
to gain 9 cents ; how many cents did he get for it ? 

4. Frank gave 16 walnuts to one boy, 8 to another, and 
had 7 left ; how many walnuts had he at first ? 

5. A man bought a chaise for 54 dollars ; he expended^ 8 
dollars in repairs, and then sold it so as to gain 5 dollars ; 
how many dollars did he get for the chaise ? 

6. A man bought 3 cows ; for the first he gave 9 dollars, 
for the second he gave 12 dollars, and for the other he gave 
10 dollars ; how many dollars did he give for all the cows I 

7. Samuel bought an orange for 8 cents, a book for 1 7 
cents, a knife for 20 cents, and some walnuts for 4 centft ; 

Jioir many cents did he spend ? 
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8. A -man had 3 calves worth 2 dollars each, 4 calves 
i^orth 3 dollars each, aad 7 calves worth 5 dollars each 
how many calves had he ? 

9. A man sold a cow for 16 dollars, some com for 20 dol- 
lars, wheat for 25 dollars, and butter for 5 dollars ; how 
many dollars must he receive ? ^ 

(JThe putting together two or more numbers, \(as in the 
foregoing examples,) so as to make one whohe number^ is 
called AddUum^ aiid the whole number is called the sum, or 
amount, j 

10. une man owes me 5 dollars, another owes me 6 
dollars, another 8 dollars, another 14 dollars, and another 3 
dollars ; what is the amount due to me ? 

11. What is the amount of 4, 3, 7, 2, 8, and 9 dollars ? 

12. In a certain school 9 study grammar, 16 study arith- 
metic, 20 attend to writing, and 12 study geography ; what 
is the whole number of scholars ? 

Signs, f A cross, -f-, cie line horizontal and the other per- 
pendicular,' is the sign of additioB.^ It shows that numbers, 
with this sign between them, are to be added together. It 
is sometimes read plusy which is a Latin word signifying 

{_Two parallel, horizontal lines, =, are the sign of equality. 
It signifies that the number before it is equal to the number 
after it Thus, 5 -f- 3 = 8 is read 5 and 3 are 8 ; or, 5 plus 
(that is, more) 3 is equal to 8. *- 

In this manner let the pupil be instructed to commit the 
following 
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2- 


-0= 2 


3H 


\-0= 3 


4- 


hO— 4 


6H 


2- 


-1= 3 


3- 


-1= 4 


4- 


-1= 5 


Ss- 


2- 


-2= 4 


3- 


-2= 6 


4- 


-2= 6 


$- 


2- 


-3=5 


3- 


[-3— 6 


4- 


-3= 7 


5- 


2- 


-4= 6 


3- 


-'4= 7 


4- 


-4= 8 


5- 


2- 


-6= 7 


3- 


1-5— 8 


4- 


-5= 9 


:5- 


2- 


-6= 8 


3- 


-6= 9 


4- 


-6 = 10 


.5- 


2- 


-7= 9 


3- 


-7=10 


4- 


-7=11 


,5- 


2- 


-8 = 10 


3- 


-8 = 11 


4- 


-8=12 


fe- 


2- 


-9 = 11 


3- 


-9 = 12 


4- 


-9 = 13 


1-6 J 




I 


1 


— ' 


to 


« 


\ 





1 

2: 
3: 

4 

5: 

6 

7; 
8: 



5 
6 
7 
8 
9 
10 

U 
12 
i3 
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ADDITION TABLE— CONTINUED. 



6H 


hO 


6-1 


hi 


6H 


\-2 


6H 


1-3 


6H 


h4 


6-\ 


[-6 


6H 


1-6 


6-] 


h7 


6H 


f-s 


6H 


h9 



6 


7-1 


7 


7^ 


8 


7-1 


9 


7-1 


10 


7-1 


11 


7-1 


12 


7-1 


13 


7-1 


14 


''H 


15 


''H 





1 

2 
3 
4 
5 
6 
7 
8 
9 



7 
8 
9 
10 
11 
12 
13 
14 
15 
16 



8H 


[-0= 8 


^4 


8-1 


hl= 9 


9-} 


8H 


h2 = 10 


9-1 


8H 


h3 = ll 


94 


8H 


1-4 = 12 


9-1 


8H 


1-5=13 


94 


8H 


[-6 = 14 


94 


8- 


h'7 = l§ 


9- 


8- 


-8=16 


9- 


.8H 


-9 = 17 


9- 



5 
8 
4 
6 
2 
7 
3 
9 
1 
1 
8 
6 



9 
7 
3 
4 

1 

2 
3 
2 
9 
2 



4-2-1-5 




1 
2 
3 

4 
5 
6 
7 
8 
9 



9 

10 
11 
12 
13 
14 
15 
16 
17 
18 



: how many ? 
: how many ? 

• 2 = how many ? 
•5 = how many? 

• 4 -|- 6 = how many ? 

• -f- 8 =: how many ? 
■ 9 -|- 5 = how many ? 
•6-f 4 
-6 + 7 

3 + 4 



9 + 5 = how many ? 

6 + 4 + 5= how many ? 

"* 8 = how many ? 
5 + 6 =: how many ? 
+ 2 + 4 + 5=: how many ? 

+ 8 + 3= how many?. 



IT 5« When the numbers to be added are gmally the addi- 
tion is readily performed in the rnind; but it will frequently 
be more convenient, and even necessaiy, to write the num- 
bers down before adding them. 

3. Hari^ had 43 cents, his father gave him 25 cents 
more ; hov^nany cents had he then ? 

One of tlie^ numbers contains 4 tens and 3 units. The 
other number contains 2 tens and 5 ui>its. To unite these 
two numbers .together into one, write them down one 
under the otfalr, placing the units of one number directly 
under units of pe other, and the tens of one number directly 
under tens of ile other, thus : 

43 centsm Having written the numbers in this man« 
25 dnisM ner, draw a line underneath. 
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43 cents. ^^ ^^^^ begin at the right hand, and add 

25 cents. ^® ^ units of the lower number to the 3 

— * imits of the upper number, making 8 units, 

8 which we set down in unit's place. 

We then pro^ceed to the next column, and 

43 cents, add the 2 tens of the lower number to the 

25 cents. 4 tens of the upper number, making 6 tens, 

. "TT or 60, which we set down in ten's place, 

Am. 68 cents, and the work is done. 

. It now appears that Harry's whole number of cents is 6 
tens and 8 units, or 68 cents ; that is, 43 4~ ^^ = ^3* 

14. A farmer bought a chaise for 210 dollars, a horse for 
70 dollars, and a saddle for 9 dolk^rs ; what was the whole 
amount ? 

Write the numbers as before directed, with units under 
units, tens under tens, &c. 

OPERATION. 

Chaise^ 210 dollars. Add as before. The units \^'ill 

HorsBy . . 70 dollars. be 9, the tens 8, and the hundreds 
Saddle^ 9 dollars. 2 ; that is, 210 + 70 -J- 9 = 289. 

Answer^ 289 dollars. 

After the same' manner are performed the following ex- 
amples : 

15. A man had 15 she^p in one pasture, 20 in another 
pasture, and 143 in another ; how many sheep had he in 
the three pastures ? 15 -f- 20 -(- 143 = how many ? 

16. A man has three farms, one containing 600 acres, 
another 213 acres, and another 76 acres; how many acres 
in the three farms ? 600 + 213 -f- 'TO =;?^ how many ? 

17. Bought a farm for 2316 dollars, and afterwards sold 
it so as to gain 660 dollars; what did I sell the farm for? 
2316 + 650 = how many ? 

Hitherto the amount of any one column, when added up, 
has not exceeded 9 ; consequently has been expressed by a 
si7igle figure. But it will frequently happen that the amount 
of a single column will exceed 9, requiring two or more figures 
to express it. 

18. There are three bags of money. The first contains 
876 dollars, the second, 653 dollars, the 'thiid^ 5^^ ^^six.'s*^ 
what is the amount contained in a.V\ l\i<^ \)%^s'^ 



i 
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OPERATION. Writing down the numbers as 

First bag, 876 already directed, we begin \vith the 

Second bag, 6o3 ^^^^ j^^j^ ^^ ^^j^ column, and 

Third bag, ^ g^j the amount to be 13, that is, 

Amount, 2053 ^ ^^^^ ^^ ^ ten. Setting down 

the 3 units, or right hand figure, 
in unit's place, directly under the column, we reserve the 
1 ten, or left hand figure, to be added with the other 
tens, in the next column, saying, 1, which we reserved, to 2 
makes 3, and 5 are 8, and 7 are 15, which is 5 units of its 
oxon order, and 1 unit of the next higher order, that is, 5 tens 
and 1 htmdred. Setting down the 5 tens, or right hand figure, 
directly under the column of tens, we reserve the left hand 
figure, or 1 hundred, to be added in the column of hun- 
dreds, saying, 1 to 5 is 6, and 6 are 12, and 8 are 20, which 
being the last column, we set down the whole number, 
writing the 0, or right hand figure, directly under the column, 
and carrying forward the 2, or left hand figure, io the next 
place, or place of thousands. Wherefore, we fincl the whole 
amount of money contained in the three bags to be 2051 
dollars, — ^the answer. 

Proof. <_We may reverse the order, and, beginning at the 
top, add the figures downward.) If the tt^o results are alike^ 
the work is supposed to be right. 

From the examples and illustrations now given, we de- 
. rive the following 

RtTIiE. 

I. Write the numbers to be added, one under another, 
placing units under units, tens under tens, &c., and draw a 
line underneath. ^■ 

II. Begin at the right hand or unit column, and a^ to\ 
. gather all the ^gures contained in that column : if the 

amount does not .exceed 9, write it under the column; but 
if the amount exceed 9, so that it shall require two or more 
figures to express it, write down the unit figure only under 
the column ; the figure or figures to the left hand of units, 
being tens^ are so many units of the next higher order, 
which, being reserved, must be carried forwar(i, and added 
to the first figure in the next column. 

III. Add each succeeding column in the same manner, anct 
sel down the whole amount at the last column. 
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EXAMPLES FOR PRACTICE. 

19. A man bought four loads of hay; one load weighed 
i817 pounds, auotner weighed 1950 pounds, another 2156 
pounds, and anoth'^r 2210 pounds; what was the amount 
of hay purchased ? 

20.*^ A person owes A 100 dollars, B 2160 dollars, C 785 
dollars, D 92 dollars ; what is the amount of his debts ? 

21. A farmer raised in one year 1200 bushels of wheat, 
850 bushels of Indian com, 1000 bushels of oats, 1086 bush- 
els of barley, and 74 bushels of pease ; what was the whole 
amount? Arts. 4210. 

22. St. Paul's Catliedral, in London, coi?t 800,000 pounds 
sterling ; the Royal Exchange 80,000 pounds ; the Mausiou- 
House 40,000 pounds ; Black Friars Bridge 152,840 pounds ; 
Westminster Bridge 389,000 pounds, and the Monument 
13,000 pounds ; what is the amount of these sums ? 

Am, 1,474,840 pounds. 

23. At the census in 1820, the number of inhabitants in 
the New England States was as follows : — Maine, 298,335 ; 
New Hampshire, 244,161 ; Vermont, 235,764 ; Massachu- 
setts, 253,287 ; Rhode Island, 83,059 ; Connecticut, 275,248 ; 
what was the whole number of inhabitants, at that time, in 
those States ? Am. 1,389,854. 

24. From the creation to the departure of the Israelites 
from Egypt was 2513 years-; to the siege of Troy, 307 years 
more ; to the building of Solomon's Temple, 180 years ; to 
the building of Rome, 251 years; to the expulsion of the 
kings from Rome, 244 years ; to the destruction of Carthage, 
363 years ; to the death of Julius Caesar, 102 years ; to the 
Christian era, 44 years; required the time from tlfe Crea- 
tion to the Christian era. . Ans, 4004 year's. 



25. 

2863705421061 

3 107429 3 15 6 38 

625 3 034792 

2 47135 

8 6 7.3 



26. 

4367 58 3 0214 63 
17523 4 97 13620 
60812 7 5306217 
5 6 5 2 17 4 6 3 12 8 
870326 3 47201a 
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27. 

6364207 631023 
28123466 72948 
6 067042087094 
3162836906718 
76 04286 637892 



- 28. 

902 3 76468213 5 
283496 7326 708 
930634216 7321 
2 36 64 7802436 9 
8 060607080900 



29. What is the amount 6f 46723, 6742, and 986 dollars ? 

30. A man has three orchards ; in the first there are 140 
trees that bear apples, and 64 trees that bear peaches ; in 
the second, 234 trees bear apples, and 73 bear cherries ; in 
the third, 47 trees bear plums, 36 bear pears, and 26 bear 
cherries ; how many trees in all the orchards ? 



SUFI 

TO NUMERATION AND ADDITION. 



QUESTIONS. 

1. What is a single or individual thing called? 2. Wha^ 
is notation ? 3. What are the methods of notation now in 
use ? 4. How many are the Arabic characters or figures I 
6. What is numeration ? 6. What is a fundamental law in 
notation ? 7. What is addition ? 8. What is the rule 
for addition ? 9. What is the result, or number sought, 
called ? 10. What is the sign of addition ? 11. — ^-- of 
equality ? 12. How is addition proved ? 

EXERCISES. 

1. Washington was bom in the year of our Lord 1732; 
he was 67 years old when he died j in what year of our 
Lord did he die ? 

2. The invasion of Greece by Xerxes took place 481 years 
before Christ ; how long ago is that this current year 1827? 

3. There are two numbers, the less nuri^ber is 8671, the 
difference between the numbers is 697 ; wliat is the grsatef 
number? 
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4. A man borrowed a sum of money, and paid in part 
684 dollars ; the sum left unpaid was 876 dollars ; what was 
the sum borrowf^d ? 

5. There are four numbers, the first 317, the second 812, 
the third 1350, and the fourth as much as the other three; 
what is the sum of them all ? ^ - 

6. A gentleman left his daughter 16 thousand, 16 hun- 
dred and 16 dollars; he left his son 1800 more than his 
daughter ; what was his son's portion, and what was the 
amount of the whole estate ? a ^ S Son's portion, 19,416. 

^'"" < Whole estate, 37,032. 

7. A man, at his death, left his estsfte to his four children, 
who, aAer paying debts to the amount of 1476 dollars^ 
received 4768 dollars each; how much was the whole 
estate?^, Ans. 2054a 

8. A^man bought four ht>gs, each weighing 375 pounds ; 
how much did they all weigh ? Ans. 1500. 

9. The fore quarters of an ox weigh one hundred and 
sight pounds each, the hind quarters weigh one hundred 
md twenty-four pounds each, the hide seventy-six pounds, 
ind the tallow sixty pounds; what is the whole weight o^ 
iheox? Ans. 600. 

10. A man, being asked his age, said he was thirty-four 
, years old when his eldest son was born, who was then fif- 
teen years of age ; what was the age of the father ? 

11. A man sold two cows for sixteen dollars each, twen- 
ty bushels of com for twelve dollars, and one hundred 
pounds of tallow for eight dollars ; what was his due ? 



SUBTRAOTZOSr 

QF SIMPLE NUMBERS. 

i 

IT 6. 1 . Charles, having 1 8 cents, bought a book, for which 
he gave 6 cents ; how many cents had he left ? 

2. John had 12 apples; he gave' 5 of them to his brother ; 
how many had he left ? 

3. Peter played at marbles ; he had 23 when he begaiv 
but when he had done he had only VI \ \iaN^ tsi»si'^ ^^>ak^ 
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4. A man bought a cow for 17 dollars, and sold her again 
for 22 dollars ; how many dollars did he gain ? 

5. Charles is 9 years old, and Andrew is 13 ; what is the 
difference in-their ages ? 

6. A man borrowed 50 dollars, and paid all but 18 ; how 
many dollars did he pay ? that is, take 18 from 50, and 
how many would there be left ? 

7. John bought a book and slate for 33 cents ; he gave 8 
cents for the book ; what did the slate cost him ? 

8. Peter bought a waggon fof 36 cents, and sold it for 45 
cents; how many cents did he gain by the bargain ? 

9. Peter sold a waggon for 45 cents, which was 9 cents 
more than he gave for it; how many cents did he give for 
the waggon ? 

10. A boy, being asked how old he was, said that he was 
25 years younger than his father, whose age was 33 years ; 
how old was the boy ? 

/ CjThe taking of a less number from a gre atey (as in the 

foregoing examples) is^alled Subtraction. *'T'he greater 

number is called the^minuendjjihe less number the(£u6/ra« 

. hend^nd what is left after subtraction is calledAhe differ" 

encCj or remainder^ J^ 

11. If the minuend be 8, and the subtrahend 3, what is 
the difference or remainder ? Ans. 5. 

12. If the subtrahend be 4, and the minuend 16, what is 
the remainder ? 

13. Samuel bought a book for 20 cents ; he paid down 12 
cents ; how many c^^ts more must he pay ? 

SiGN.t A short horizontal line, — yis the sign of subtrac- 
tion. It^s usually read minus, which is a Latin word signi- 
fying less. It shows that the number after it is to be taken 
from the number before it. Thus, 8 — 3 = 5, is read 8 mi- 
nus or less 3 is equal to 5 ; or, 3 from 8 leaves 5. The 
latter expression is to be used by the pupil in committing 
the following _ 



^, 
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SUBTRACTION TABIiE. 




7 

8 

9 

12 

13 



3 
5 
4 
3 
4 



; how many ? 
how maDy ? 
how mjiny ? 
how many ? 
how many ? 



18 
28 
22 
33 

41 



7: 
7: 
13 
5: 
15 



= how many ? 
= how many ? 
= how many ? 
= how many ? 
= how many ? 



IT 7. When the numhers are smaU^ as in the foregoing 
examples, the taking of a less Qutnber from a greater is rea- 
dily done in the mind; but when the numbers are largcj 
the operation, is most easily performed part at a time, and 
therefore it is necessary to vjrite the numbers down before 
performing the operation. 

14. A farmer, having a flock of 237 sheep, lost 114 of 
them by disease ;^ how many bad he left ? 

Here we have 4 units to be taken from 7 units, 1 ten to 
be taken from 3 tens, and 1 hundred to be taken from 2 
hundreds* It will therefore be most convenient to write the 
less number under the greater, observing, as in addition, to 
place units under units, tens under tens, &c. thus : 

We now begin with the 



OPERATION. 
From 237 the mimtend^ 
Take 114 the subtrahend, 

123 the remainder. 



units, saying, 4 (units) from 

' 7, (units,) and there remain 3, 

(units,) which we set down 

directly under the column'in 

unit's place. Then, proceed- 

i|ig to the next column, we say, I (ten) from 3, (tens,) and 

there remain 2, (tens,) which we set down in Iw?* ^\aR.^ 
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Proceeding to the next colamn, we say, 1 (hundred) from 2, 
(hundreds,) and there remains 1, (hundred,) which we set 
dovn in huruired^s place, and the work is done. It now ap« 
pears, that the number of sheep left was 123 ; that is, 
237—114 = 123. 

After the same manner are performed the following ex- 
amples • 

15. There are two farms; one is valued at 3750, and the 
other at 1500 dollars ; what is the difference in the value 
of the two farms ? 

16. A man's property is worth 8560 dollars, but he has 
debts to the amount of 3500 dollars ; what will remain after 
paying his debts ? 

17. James, having 16 cents, bought a pen-knife, for which 
he gave 7 cents ; how many cents had he left ? 

OPERATION. 

15 cents, A difficulty presents itself here ; for we 

7 cents. cannot take 7 from 5; but we can take 7 

— from 16, and there will remain 8. 

8 cents left. 

18. A man bought a horse for 85 dollars, and a cow for 
27 dollars; what did the horse cost him more than the 
cow? 

OPERATION. The same difficulty meets us here as in 

Horse^ 85 the last example ; we cannot take 7 from 
V CoWy 27 6 ; but in the last example the larger num- 

— her consisted of 1 ten and 5 units, which 
Difference^ 58 together make 15; we therefore took 7 
from 15. Here we have 8 tens and 6 units. We ca#now, 
in the mind, suppose 1 ten taken from the 8 tens, which 
would leave 7 tens, and this 1 ten we can suppose joined to 
the 5 units, making 15. We can now take 7 from 15^ as be- 
fore, and there will remain 8, which we set down. The 
taking of 1 ten out of 8 tens, and joining it with the 5 units, 
is called borrowing ten. Proceeding to the next higher or- 
der, or tens, we must consider the upper figure, 8, from 
which we borrowed, 1 less, calling it 7 ; then, taking 2 (tens) 
from 7, (tens,) there will remain 5, (tens,) which we set down, 
making the difference 58 dollars. Or, instead of making 
the upper figure 1 less^ calling it 7, we may make the lower 
figure one wiore, calling it ^; and the result will.be the same | 
f^r 3 from 8 leaves 5, the same as 2 from 7. 



. :i, 
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19. A man borrowed 713 dollars, aud paid 471 dollars; 
how many dollars did he then owe? 713 — 471 = how 
many? Ans. 242 ^dollars. 

20. 161 2 — 465 = how many ? Am. 1 147. 

21. 43761 — 6782 = how many ? Ans. 36969. 

IT 8. The pupil will readily perceive, that subtraction is 
the reverse of addition. 

22. A man bought 40 sheep, and sold 18 of them ; how 
many had he left ? 40 — 18 = how many ? Ans. 22 sheep. 

23. A man sold 18 sheep, and had 22 left; how many had 
he at first ? 18 -|- 22 = how many ? Ans, 40. 

24. A man bought a horse for 75 dollars, and a cow for 
16 dollars ; what was the difference of the costs ? 

75 — 16 = how many ? Reversed, 59 -|- 16 = how many? 

25. 114 — 103 = how many? Reversed, 1 1 + 103 = how 
many ? 

26. 143 — 76 = how many ? Reversed, 67 + 76 = how 
many ? ? 

Hence, subtraction maybe proved hy Mdditiony}2LS in ihe 
-X foregoing examples, and addition by subtrattion. 
7 d To prove subtractiony we may add the remainder to the 
^ subtrahend^ QXidy if the work is right, the cunmmt will be equal 

to the minuend/^ 

^To prove addition, we may subtract^ successively, from 

. -^ the amount, the several numbers which were added to pro- 

^•duce it, and, if the work is right, there will be no re^ 

mamder.>^ Thus 7 + 8 + 6 = 21; proofs 21 — 6 = 15, and 

15 — 8^=7, and7 — 7=0. 

From the remarks and illustrations noiv given, we delftice 
die following 

^^ RUL.E. 

^ C I. Write down the numbers, the less under the greater, 
^ pliicing units under tmits, tens under tens, &c. and draw a 
Jine under them. / * ^ 

II. Beginning 'with units, take successively each figure in 
the lower number from the figure over it, and write the re- 
mainder directly below. 
^ / I IlXJ^hen the figure in the lower number exceeds the^ 
^^re over it, suppose lO to be added to the upper figure ; 
but ID this case we must add 1 to the lower figure in tko. 
next column^ before subtracting. TVwls \a ^^'ei^\>WTom'^v.^^J^ 
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'I 

JBXAMPIiES FOR PRACTICE. 

t 

27. If- a farm and the buildings on it be valued at 10000, 
and the . buildings alone be valued at 4567 dollars, what is 
the value of the land ? 

28. The popplation of New England, at the census in 
1800, was 1,232,454 ; in 1820 it was 1,659,854 ; what was 
the increase in 20 years ? 

29. What is the difference between 7,648,203 and 
928,671 ? 

30. How much must you add to 358,642 to make 
1,487,945? 

31. A man bought an estate for 13,682 dollars^ and sold it 
again for 15,293 dollars; djd he gain or lose by it? and how 
much ? -•'' ^ -^ 

321. From 364,m,925,ld3 take 27,940,386,674. 

33. From 831,025,403,270 take 651,308,604,782. 

34. From 127,368,047,216,843 take 978,654,827,352. 



<^ sumsttaoTD 

"^, ^O SUBTRACTION. 

•A . 

QUESTIONS. 

1. What is suhtrcLctUm 1 2. What is the greater number 

called ? 3. the Ubb number ? 4. What is the reav!i 

01 <mswer called? 5. What is the n^ of subtradtion ? 
6. What is the rvle'i 7." Wliat is understood by borrowing 
ten'? 8. Of what is subtraction the reverse? 9. How is 
subtraction proved ? 10. How is addition proved by sub- 
traction ? ' 

EXERCISES. 

1. How long from the discovery of America })y Colum- 
bus, in 1492, to the commencement of the Revolutionary 
war in 1775, which gained our Independence ? 

2. Supposing a man to have been bom in the year 1773, 
iow old was he in 1827 ? " • 

3. Supposing a man to have been 80 yean old in the year 
1826, in what year was he bom ? 

.4. .There are two numbers, whose diffeienes is 8764 ; ite 
greater jaumher is 15687^ I demand the less? 
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5. What; number is that which, taken from 3794, leaves 
865? 

6. Wh^i number is that to which if you add 789, it will 
become 6350 ? 

7. In New York, by the census of 1820, there were 
123,706 inhabitants^ in Boston, 43,940; how many more 
inhabitants were then in New York than in Boston? 

8. A man, possessing an estate of twelve thousand dollars, 
gave two thousand five hundred dollars to each of his tw/) 
daughters, and the remainder to his son ; what was his son's 
share ? 

9. From seventeen million take fifty-six thousand, and 
what will remain ? ' 

10. What number, together with tliese three, viz. 1301, 
2561, and 3120, will make ten thousand? 

11. A man bought a horse for one hundred and fourteen 
dollars, and a chaise for one hilhdred and eighty-seven dol- 
lars ; how much more did he give for the chaise thmn for 
;the horse ? v . 

12. A man borrows 7 ten dollar bills and 3 one dollar 
bills, and pays at one time 4 ten dollar bills and 5 one dol- 
lar bills; how many ten dollar bills and one dollar bills 
must he afterwards pay to cancel the debt ? 

Ana. 2 ten doll, bills and 8 one doll. 

13. The greater of two numbers is 24, and the less is 16 ; 
what is their difierence ? 

14. The. greater of two numbers is 24, and their differ- 
ence 8 ; what is the less number ? 

15. The sum of two numbers is 40, the less is 16 ; what 
is the greater ? 

16. A tree, 68 feet high, was broken off by the wind ; the 
top part, which fell, was 49 feet long ; how high was the 
stump which was left ? 

17. Our pious ancestors landed at Plymouth, Massaehu- 
setts, in 1620 ; how many years since ? 

18. A man carried his produce to market ; he sold his 
pork for 45 dollars, his cheese for 38 dollars, and his butter 
for 29 dollars^^ he received, in pay, salt to the value of 17 
dollars, 10 dollars worth of sugar, 5 dollars worth of mo- 
lasses, and the rest in money ; how muck money did he 
receive? Ans, 80 dollars. 

19. A boy bought a sled for 28 cents, and ^ye V^ f^^^s^^ 

C 
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to have it repaired ; he sold it for 40 cents | did he gain or 
lose by the bargain ? and how much ? 

20. One man travels 67 miles in a day, another man fol- 
lows at the rate of 42 miles a day ; if they both start from 
tiie same place at the same time, how far will they be apart 

at the close of the first day ? of the second ? — — of 

the third ? of the fourth ? 

21. One man starts from Boston Monday morning, and 
travels at the rate of 40 miles a day ; another starts from the 
same place Tuesday morning, and foUDWs on at the rate of 
t& miles a day ; how far are they apart Tuesday night ? 

Ans. 10 miles. 

22. A man, owing 379 dollars, paid at one time 47 dol- 
lars, at another time 84 dollars, at another time 23 dollars, 
and at another time 143 dollars ; how much did he then 
owe ? Ans. 82 dollars. 

23. A man has property to the amount of 34764 dollars, 
but there are demands against him to the amount of 14297 
dollars ; how many dollars will be left after the payment of 
his debts ? 

24. Four men bought a lot of land for 482 dollars; the 
first man paid 274 dollars, the second man 194 dollars less 
than the first, and the third man 20 dollars less than the 
second ; how much did the sec6nd, the third, and the fourth 
«ian pay ? C The second paid 80. 

Ans. < The thh-d paid 60. 
( The fourth paid 68. 
2^. A man, having 10,000 dollars, gave away 9 dollars ; 
how many had he left ? Ans. 9991 
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OF SIMPLE NUMBERS. 

IT 9. 1. If one orange costs 5 cents, how many cents 

must I give for 2 oranges ? how many cents for 3 

oranges? for 4 oranges .? 

2. One bushel of apples costs 20 cents ; how many cents 
must 1 ^ve for 2 bushels ? for 3 bushels ? . 
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3. One gallon contains 4 quarts ; how many quarts in 2 
gallons ? ■ in 3 gallons ? in 4 gallons ? 

4. Three men bought a horse ; each man paid 23 dollars.^ 
for his share ; how many dollars did the horse cost them ? 

5. A man has 4 farms worth 324 dollars each ; how many 
dollars are they sdl worth ? 

6. In one dollar there are oneJiundred cents ; how many 
cents in 5 dollars ? 

7. How much will 4 pair of shoes cost at 2 dollars a pair ? 

8. How much will two pounds of tea cost at 43 cents a 
pound ? 

9. There are 24 houi^ in one day ; how many hours in 2 

days ? -^ in 3 days ? in 4 days ? in 7 

days ? . 

10. Six boys met a beggar, and gave him 15 cents each ; 
how many cents did the beggar receive ? 

When questions occur, (as in the above examples,) where 
the same number is to be added to itself several times, the 
operation may be much facilitated by a rule, called Mtdti- 
plication, in which the number to be repeated is called the 
midtiplicandj and the number which shows how many times 
/." the/multiplicand/ls to be repeated is called the hmltiplier} 
The multiplican'd and multiplier, when spoken of iollectioely^ 
are called the^oclor^, (producers^) and the answer is called 
i\ie'iprodactY i^'-- ( ' ' 

11. There is an orchard in which there are 6 rows of trees, . 
and 27 trees in each row ; how many trees in the orchard .^ 

In this example, it is 

In the first row, 27 trees. evident that the whole 

second .... 27 number of tfees will be 

third .... 27 equal to the amount of 

fourth .... 27 ....... five 27's added together. 

fifth .... 27 In adding, we find 

-. - - , _ ,"7r- ^ that 7 taken five times 

In the whole orehardj 135 /re*^ ,^ amounts to 36. We write 

^^ down the five units, and 

reserve the 3 tens; the amount of 2 taken five times is 10, 
and the 3, which we reserved, makes 13, which, written to 
the left of units, makes the whole number of trees 135. 

If we have leafhed that 7 taken 5 times amounts to ,35, 
and that 2 taken 5 times amounts to 10, it is plain we v^A^^ 
write the number 27 but once, osiA Ocx^w^ ^^\^vcv% "vissfc -^"^s^^^ 
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plier under it, we may say, 5 times 7 are 35, writing down 
the 5, and reserving die 3 (tens) as in addition. Again, 5 

times 2 (tens) are 
Multiplicand^ 27 trees in e<tch row, 10, (tens,) and 3, 

MvUipliery 5 rofws. - (tens,) which we 

T% J . TTT ^ reserved, make 13, 

Prodvct, 137 trees, Ans. . (^ens,) as before. 

IT 10. 12. There are on a board 3 rows of spots, and 4 
spots in each row ; how many spots on the board ? 
^ m m 4k A slight inspection of the figure will 

show, that the number of spots may be 
# # # # found either by taking 4 three times, (3 
46t 4k ^ m tinges 4 are 12,) or by taking 3 four times, 
W m m m ^^ ^^^^^ 3 ^^^ ^2 ;) for we may say there 

are 3 rows of 4 spots each, or 4 rows of 3 spots each ; tliere- 
fore, we may nse either of the given numbers for^^ multi- 
plier, as best suits our convenience. We generally write 
the numbers as in subtraction, the larger uppermost, with 
units under units, tens under tens, &c. Thus, 

Multiplicand, 4 spots. Note, 4 and 3 are the factors, 

Multiplier, 3 rows. which produce the product 12. 

Product, I 12 Ans. 

lleTice,'-fMultiplication is a short way of performing many 
additions ;) in other words, — It is the method of repeating any 
number any given number of times. 

Sign/' Two, short lines, crossing each other in the form 
of the letter Xy are the sign of multiplication. Thus, 3X4 
= 12, signifies' that 3 times 4 are equal to 12, or 4 times 3 
are 12. :,, v 

Note. Before any progres^«4?'Wi b^ made in this rule, the 
following table must be committettj^erfectly to memory. 
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MULTIPLICATION TABLE.' 



2t{roea0 are 
2X 1= 2 
2 X 2=4 
2 X 3= 6 
2X 4= 8 
2X 5 = 10 
2X 6 = 12 
2X 7=14 
2X 8=16 
2X 9 = 18 
2 X 10 = 20 
2 X 11 = 22 
2 X 12 = 24 



3X 
3X 
3X 
3X 
3X 
3X 
3X 
3X 
3X 
3X 
3X 10 

3X 11 
3X 12 




1 
2 
3 

4 
5 
6 

7 
8 
9 





3 

6 

9 

12 

15 

18 

21 

24 

27 

30 

33 

36 



4X 
4X 
4X 
4X 
4X 
4X 
4X 
4X 
4X 
4X 




1 
2 
3 

4 

»" 
o 

6 

7 

8 

9 




4 
8 
12 
16 
20 
24 
28 
32 
36 



4X10 

4X 11 
4X12 



40 

44 

48 




1 
2 
3 
4 
5 
6 
7 
8 

5X 9 
5X 10 

5X 11 
5X 12 



X 
X 
X 
X 
X 
X 
X 
X 
X 




5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 



6X 

6X 

6X 

6X 

6X 

6X 

6X 

6X 

6X 

6X 

6X 

«X11 

6X 12 




1 
2 
3 
4 
5 
6 
7 
8 
9 
10 




6 
12 
18 
24 
30 
36 
42 
48 
54 
60 
66 
72 



7X 
7X 
7X 
7X 
7X 
7X 
7X 





1: 

2 

3 

4 

5 

6 



.7 
14 
21 
28 
35 
42 



7X 7 
7X 8 
7X 9 
7X10 

7X11 
7 X 12 



8X 
8X 
8X 
8X 
8X 
8X 
8X 
8X 
8X 
8X 
8X 10 

8X 11 
8X 12 




1 
2 
3 

4 
5 
6 
7 
8 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9X10 

9X11 
9X12 



X 
X 
X 
X 
X 
X 
X 
X 
X 
X 




1 
2 
3 
4 
5 
6 
7 
8 
9 



49 
56 
63 

70 
77 

84 




8 
16 
24 
32 
40 
48 
66 

72 

80 
88 
96 




9 
18 
27 
36 
45 
54 
63 
72 
81 
90 
99 
108 



= 



1 



10 X 

10 X 

10 X 2 

10 X 3= 30| 



. 
10 
20 















X 4 = 
X 6 = 
X 6 = 



X 
X 
X 



7 

8 
9 



xio 

Xll 
X 12 



40 

50 

60 

70 

80 

90 

100 

110 

120 



X 
X 
X 
X 
X 
X 
X 
X 




1 
2 
3 

4 
6 
6 

7. 



X 8 
X 9 
X 10 
X 11 
X 12 





11 

22 

33 

44 

55 

66 

77 

88 

99 

HO 

121 

132 



2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1^ 

2 



X 



X 
X 
X 
X 
X 
X 
X 



1 

2 
3, 

4 
5 
6 
7 



X 8 
X 9 
X 10 

X 11 
^12 





12 

24 

36 

48 

60 

72 

84 

96 

108 

120 

132 

144 



.^ 
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9X2 = how many ? 4 X 3 X 2 = g4. 

4X6 = how many ? 3x2x5 = how many ? 

8X9 = how many ? 7x1X2 = how man} ? 

3 X 7 zir how many ? 8x3x2 = how many ? 

6x5 = how many ? 3x2x4x5 = how many ? 



13. What will 84 barrels of flour cost at 7 dollars a bar- 
rel ? Ans. 588 dollars. 

14. A merchant bought 273 hats at 8 dollars each ; what' 
did they cost? Ans, 2184 dollars* 

15. How many inches are there in 253 feet, every foot 
being 12 inches ? 

OPERATION. The product of 12, with each of the signifi- 

253 cant figures or digits, having been commit- 

12 ted to memory from the' multiplication table, 

Ar>o on^ ^^ ^® J^^* ^ easy to multiply by 12 as by a 

Jim. aunty gjj^gj^ gg^j.^^ Yj^yg^ J 2 times 3 are 36, &c 

16. What will 476 barrels of fish cost at 1 1 doUars a bar 
rel ? Ans. 5236 dollars. 

17. A piece of valuable land. Containing 33 acres, was 
sold for 246 dollars an acre ; what did the whole come to ? 

As 12 is the largest number, the product of which, with the 
nine digits, is found in the multiplication table, therefore, 
when the^nultiplier exceeds 12, we multiply by each figure 
m the multiplier separately. Thus : 

OPERATION. The mullipH- 

246 dollars, the price of 1 acre. er consists of 3 

^^ Mttm^er of acres. tens and 3 units. 

733" dollars, the price of 3 acres. F*^^*' °»"[^ip^y- 

^ 738 dollars, the price of 30 acres. *°? by the 3 



units gives us 
Ants^ 8118 dollars, the price ofZZ acres. 738 dollars, the 

price of 3 acres. 
We then multiply by the 3 tens, writing the first figure of 
the product (8) in ten^s place, that is, directly under the J^re 
by which we multiply. It now appears, that the product by 
the 3 tens consists of the sime figures as the product by tlie 
* three units ; but there is this difference — the figures in the 
p];pduct by the 3 tens are all removed one place further to- 
wa/rf the left hand, by which their value is increased ten^ 
jM^ which is as it should be, becaiise the price of 30 acres 
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IS evidently ten times as much as the price of 3 acres, that 
is, 7380 dollars ; and it is plain, that these two products, 
added together, give the price of 33 acres. 
' These examples will be sulficient to establish the fol- 
lowing 

r; RUliE. 

I. (Write down the multiplicand, under which wnrite the 
multip4ier, placing units under units, tens under tens, &c., 
and draw a line underneath. \ 

11.^ When ttie multiplier aoes not exceed 12, begin at the 
right hand of the multiplicand, and multiply each figure con- 
tained in U by the multiplier, setting down, and carrying, as 
in addition^ ^/ . 

/A^ 1 11./ When the multiplier exceeds 12, mtlltiply by each 
/ ^figure pf the multiplier separately, first by the wiits^ then by 
the fcn«,)&c.} remembering always to place the first figure of 
each product directly under the figure by wirich you multi- 
ply. Having gone through in this manner with each figure 
in the multiplier, add their several products together, and 
the sum of them will be the product reqijired. 

EXAMPLES FOR PRACTICEi 

18. Theim are 320 rods in a mile ; how many rods are 
ihere in 57 miles ? 

19. It is 436 miles from Boston to the city of Washing- 
ton ; how many rods is it ? 

20. What will 784 ohests of tea cost, at 69 dollars a 
chest ? 

21. If 1851 men receive 758 dollars apiece, ho^ mant* 
dollars will they all receive ? Ans. 1403058 dollars. 

22. There are 24 hours in a day ; if a ship sail 7 miles in 
an hour, how many miles will she sail in 1 day, at that rate r 
how many miles in 36 days? how many miles in 1 year, or 

~ 365 days ? Ans, 61320 milesin 1 year. 

23i A merchant bought 13 pieces of cloth, each piece 
containing 28 yards, at 6 dollars a yard ; how many yards 
were there, and what was the whole cost ? 

Ans, The whole cost was 21 34 dollare. 
24. Multiply 37864 by 235. * Product^ 8S98<)40. 

25 29831 ,.. 952 ...'. 5lfi^a«^<iVVa, ^ 

26 93956 ... 8704. ^Vn^^'iA.. 



r^^: 
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CONTRACTIONS IN MULTIPLICATION. 



I. When the multiplier is a composite number, 

IT U. I Any number, which may be produced by the mul- 
tiplication of two or more numbers, is called a composite 
nwnber\ Thus, 15, which arises from the multiplication of 
5 and 3,^^(5 X 3 = I^)) is a composite Bumber, and(''the num- 
bers 5 and 3^ which, multiplied together, produce it, are called 
component partSj or factors of that number.^) So, also, 24 is a 
composite number ; its component parts or 'factors may be 2 
and 12 (2 X 12 = 24 ;) or they may be 4 and e^ (4 X 6 = 
24 ;) or they may be; 2, 3, and 4 (2 X 3 X 4 = 24.) 

1. What will 15 yards of cloth cost, at 4 dollars a yard? 

1$ yards are ^qual to 5 X 3 yards. The cost of 5 

4 yards would be 5 X 4 =z 20 dollars ; and because 15 

5 yards contain 3 times 5 yards, so the cost of 15 yards 
~ will evidently be 3 times the cost of 5 yards, that is, 
^^ 20 dollars X 3 = 60 dollars. Ans. 60 dollars. 

60 

' Wherefore, If the multiplier be a composite numherj we may, 
if we p\e9JieMmidtiply the mvjtiplicand first by one of the comr- 
ponent parts j that product by the other ^ and so on|Bf,th^. com- 
ponent parts be more than two; and, havin^nK this way 
multiplied by each of the component parts, the last product 
will be the product required. 

2. What will 136 tons of potashes come to, at 96 dollars 
per ton ? 

8 X 12 = 96. It follows, therefore, that 8 and 12 are 
component parts or factors of 96. Hence, 

136 dollars, the price of 1 ton. 

8 one of the component parts, or factors. 

1088 dollars, the price of 8 tons. 

12 the other component part, or factor. 



Ans. 13056 dollars, the price of 96 tons. 

3. Supposing 342 men to be ejnployed in a certain piece 
of work, for which they arjfe to receive 112 dollars each, 
how much will they all receive ? 

S X 7 X 2 = llfii. ' Aim. 38304 dollars. 
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4. Multiply 367 by 48. Piwfifcf, 176ia 

6 1086 ... 72. 78192. 

II. When the multiplier is 10, 100, 1000, ^ 

IT 12. It will be recollected, (IT 3.) that any figure, oil be-- ^ 
Jng removed one place towards the left hand, lias its value * 
increased tenfold ; hence, to multiply any number by 10, it 
is only necessary to write a cipher on the right hand of it. 
Thus, 10 times 25 are 250 ; for the 5, which was units before 
is .now made /«w, and the 2, which was tens before, is now 
made hundreds. So, also, if any figure be removed two places 
towards the left hand, its value is iacreased 100 times, &c. 
Hence, 

When the multiplier is 10, 100, 1000, or 1 with any number 

of ciphers annex6(2, /annex as many ciphers to the multipli* 

cand as there are ciphers in the multiplier, Nan d the multi* 

plicand, so increased, will be the product required. Thus 

Multiply 46 by 10, the product is 460. 

83 ... 100, 8300. 

95 ... 1000, 95000. 

EXAMPLES POK PRACTICE. 

1. What will .76 barrels of flour cost, at 10 dollars a barrel? 

2. If 100 men receive 126 dollars each, how many dol- 
lars will they all receive ? 

3. What will 1000 pieces of broadcloth cost, estimating 
each piece at 312 dollars ? ^ 

4. Multipjy 5682 by 10000. 
6 ...7^.82134... 100000. 

IT 13. On the principle suggested in the last IT, it follows, 
When there are ciphers on the right hand of the mullipU' 
cand, mtdliplierj either or hoth^ { we may, at first, neglect 
these ciphers, multiplying hy -ihtsi^ficant figures only/ 
after which we must annex aS many d^hers to the product 
as there are ciphers on the right hand of the multiplicand 
and multiplier, counted together^ — r • 
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EXAMPIiES FOR PRACTICE. 

1. If 1300 men receive 460 dollars apiece, how many 
dollars will they all receive ? 

OPERATION. ^^^ ciphers in the multiplicand 

460 * and multiplier, counted together, 

1300 aje three. Disregarding these, ,we 

write the significant figures of the 

138 multiplier under the sigmficcmt ^g^ 

46 ures of the multiplicand, and multi- 

Ans. 59^00 doUan. ^}V "^^^ Til''"*'- Z ^"t" f'ltl 

ciphers to the right hand of -the 

product^ which gives the true answer. 

2. The number of distinct buildings in New England, 
appropriated to the spinning, weaving, and printing of cot- 
ton goods, was estimated, in 1826, at 400, running, on an 
average, 700 spindles each ; what was the whole number of 
spindles? 

3. Multiply 367 by 6300. r ' ► '! 
4 8600.... 17. 

5 9340 .... 460. 

6 5200 .... 410. 

.7 378 204. 

OPERATION. 
378 
204 

1^22 '^ ^^ operation it will be seen, that mult* 

000 plyiiig ty ciphers produces nothing. There- 

756 ^^^^> * 



rs» 



77112 

i 

* III. When there are ciphers between the significant figures 
f of the mtdtijiier^e may omit the ciphers, multiplying by 

• / die sigfiificant figures (m/ii} placing the first figure of each pro- 

duct directly under the %urfe by which we multiply. 

IgXAll^PIiES FOR PRACTICE. 

8. Multiply 154326 by 3007. 



>. 
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OPERATION. 

154326 

3007 



1080262 






9.Multiplv 643 by 206. ^ ^ 

10 1 1620 ... 2103. • * ' ' ^V 

11 36243 ... 32004. 



TO MULTIPLICATION. 



QUESTIONS. 



1. What is miiltiplication ? 2. What is the number to be 

mtdiiplied cMed? 3. to multiply % called ? 4. What 

is the result or answer called ? 5. Taken coUectivelyy what 
are the multiplicand and multiplier called ? 6. Whajt is the 
sign of multiplication ? 7. What does it show ? 8. In what 
order must me given number be placed for multiplication ? 
9. (How do you proceed when the multiplier is /e««than 12? 

10. When it exceeds 12, what is the method of procedure ? 

11. What is a composite number? 12. What is to be under- 
stood.^by the component partSj pr factors^ Of any number ?) 
13. How may you proceed when the multiplier is a comfo^^ 
site number 1 14. To multiply by 10, 100, 1000,.&c., what 
suffices ? 15. Why ? 16. When there are ciphers on the 
right hand of the multiplicand, multiplier,, either or both, 
how may we proceed? 17. When there are ciphers fce- 
tweon the significant figures of the multiplier, how are they 
to be treated ? 

EX£BCISES. 

1. ^ army of 10700 men, having plundered a city, took ; 
80 much money, that, when it was shared among them, eacH 
man received 46 dollars ; what was the sum. ot \&ss^^ 
taken? 
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2. Supposing the number of houses in a certain town to 
be 145, each house, on an average, containing two familieS| 
and each family 6 members, what would be the number of 
iubabitaiits in that town? Afut, 1740. 

3. If 46 men can" do a piece of work in 60 days, how 
many men will it take to do it in one day ? -- 

4. Two men depart from the same place, and travel m 
opposite directions, one at the rate of 27 miles a day, the 
other 31 miles a day; how far apart will they be at the end 
of 6 days ? Ans. 348 miles. 

5. What niimber is that, the factors of which are 4, 7, 6, 
and 20 ? Ans. 3360. 

6. If 18 men can do a piece of work in 90 days, how long 
will it take one man to do the same ? 

7. What sum of money must be divided between 27 
men, so that each man may receive 115 dollars? 

8. There is a certain number, the factors of which are 89 
and 265 ; what is that number ? 

9. What is that number, of which 9, 12, and 14 are 
factors ? 

10. If a carriage wheel turn round 346 times in running 
1 mile, how many times will it turn round in the distance 
from'^New York to Philadelphia, it being 95 miles. 

Ans. 32870. 

11. In one minute are 60 seconds; how many seconds jji 

4 minutes ? in 6 minutes ? in 20 minutes ? 

m 40 minutes? 

12. In one hour are 60 minutes; how many seconds in 

an hour ? -^ in two hours ? how many seconds from 

nine o'clock in the morning till noon ? 

13. In one dollar are 6 shillings; how many shillings in^ 

3 dollars ? in 300 dollars ? in 467 dollars ? 

14. Two men, A and B, start from the same place at the 
same time, and travel the same way ; A travels 52 miles a 
day, and B 44 miles a day; how far apart will they be at 
the end of 10 days ? 

- 15. If tlie ^interttst of 100 cents, for one yeoTy be 6 cents, 
how many cents will be the interest ibr 2 years ? i— - for 

4 years ? for 10 years ? — — fot 35 years ? — for 84 

years ? ' . 

16. If the interest of one dollar, for one year, be six cents, 

whhX is the intt^re^t for 2 dollsrs the same time ? 6 

dollars r 7 dollars ? 8 dollars ? 95 doUwi? 
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17. A farmer sold 468 pounds of pork^ at 6 cents a pound, 
and 48 pounds of cheese, at 7 cents a pound ; how many 
cents must he receive iU pay ? 

18. A boy bought 10 mnges ; he kept 7 of them, and sold 
the others for 5 cents apiece ; how many cents did he receive ? 

19. The component parts of a certain number are 4, 5, 7, 
6, 9, 8, and 3 ; what is the number ? 

20. In 1 hogshead are 63 gallons; how many gallons in 8 
hogsheads ? In 1 gallon are 4 quarts ; how many quarts in 8 
hogsheads? In 1 quart are 2 pints ; how many pints in 8 hogs* 
heads ? 
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OP SIMPLE NUMBERS. 

IT 14. 1. James divided 12 apples among 4 boys; how 
many did he give each boy ? 

2. James would divide 12 apples among 3 boys y how 
many must he give each boy ? 

3. John had 15 apples, and gave them to his plajnftates, who 
> e^eived 3 apples each ; how many boys did he give them to ? 

4. If you had 20 cents, how many cakes could you buy 
at 4 cents apiece ? 

5. How many yards of cloth could you buy for 30 dollars, 
at 5 dollars a yard ? ^ 

6. If you pay 40 dollars for 10 yards of cloth, what is one 
yard worth? 

7. A man works 6 days for 42 shillings; how many shil«> 
lings is that for one day ? 

8. How many quarts in 4 pints? — in 6. pints? 
' in 10 pints ? - 

9. How many times is 8 contained in 88 ? 

10. If a man can travel 4 miles an hour, how many hours 
would it take him tf travel 24 miles? 

11. In an orchard there are 28 trees standing in rows, 
and there are 3 trees in a row; how many rows are there? 

Remark. When any one thing is divided into two equal 
parts, one of those parts is called a halff if into 3 equal 
parts, one of those parts is called a third; if into four eaual 
parts^ one part is czMeijk quarter or a. jouriK*, ^&^«^s^^^<^ 
one partis caJJed afifth^ and so on. 
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12. A boy had two apples, and gave one half an apple to 
each of his compauions ; how many were his companions ? 

13. A boy divided. four apples among his companions, by 
giving them one third of an apple each ; among how many 
did he divide his apples ? 

14. How many quarters in 3 oranges ? 

15. How many oranges would it take to give 12 boys one 
quarter of an orange each ? 

1^. How much is one half of 12 apples ? 

17. How much is one third of 12 ? ■ 

18. Hpw much is one fourth of 12 ? 

19. A man had 30 sheep, and sold one fifth of them; 
how many of them did he sell ? 

20. A man purchased sheep for 7 dollars apiece, and 
paid for then- all 63 dollars ; what waF their numbei ? 

21. How'many oranges, at 3 cents each, may be bought 
for 12 cents ' 

It is plain, that as many times' «.s 3 cents can be taken 
from 12 centa, so many oranges may be bought; the object, 
therefore, is to find how many times 3 is contained in 12. 

12 cents. 
First orange^ 3 ceiits. We see in this example, that 

— ' we may take 3 fi^m 12 four 

_, , ^ times, after which there is no re 

Second orange^ cents. mainder ; consequently, subtrac- 

5 tion alone is sufiicient for the ope- 

rhifd orange, 3 cents. ^^ation ; but we may come to the 

— same result by a process, in most 

3 cases much shorter, called Dir- 

Fourth orange^ 3 cents. vision. 

T\ 15. It is plain, that the cost of .one orange, (3 cents,) 
multiplied by the number of oranges, (4,) is equal to tlie 
cost of all the oranges, (12 cents ;) 12 is, therefore, a jc^o- 
duct, and 3 one of its factors; «nd to find how manyj;imes 
3 is contained in 12, is to find the other factor, which, mul- 
tiplied into 3, will produce 12. This factor we find, by 
trial, to be 4, (4 X 3=i 12;) consequently, 3 is contained-in 
12 4 bmes. ^7». 4 oranges. 

22. A man would divide 12 oricnges equally among 3chil« 
<Jren ; how many oranges would^ each child have ? 
ff^ere the object is to divide tkie 12 Qrai%<&« into 3 equal 
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parts, and to ascertain the number of oranges in each of those 
parts. The operation is evidently as in the last example, and 
consists in finding a number, which, multiplied by 3, will pro- 
duce 12. This number we have already found to be 4. 

^ Ans. 4 oranges apiece. 

As^ therefore,(muZfip/{ca^{on/s a short way of performing 
nteny adHki^fis of the same number: soMivmon is a short^ 
waj^ of peHofming many subtractians/of tne same number ; 
and may be defined, Th^ method of finding how many times 
one numher is contained in another^ and also of dividing a man- 
Ber into any number of equal parts, pn all cases, the process 9 
of division consists in finjmg one of the factors of a given 
product, when the other factor is J^nownl 
AftrThe number given to f>e divided i^alled J^e dividend^ 
^ind answers to the product in multiplication^ nhe number 
given to divide by is called ih/gd^msor^ ancka^wers to one of 
the favors in multiplicatior^RThe result^ or answer sought, 
is called' the quotient^ (ijP^ the Latin word quotieSy how 
many ?) and answers to the other factor. 



Sign. The sign for division is a short horizontal line be- 
tween two dots, -5-. It shows that the number before it is 
to be divided by the number after it. Thus 27 -i- 9 = 3 is 
read, 27 divided by 9 is equal to 3 ; or, to shorten the ex- 
pression, 27 by 9 is 3 ; or, 9 in 27 3 times. In place of the 
dots^ the dividend is often written over the line, and the Ji- 
4)isor under it, to express division ; thus, ^ = 3, read as 
before. 

DIVISION TABLE.* 



f-l* 


f-1 


t-1 


i=l 


1=1 


f =1 


f =z2» 


S=2 


1=2 


J^-2 


J^-2 


J^=2 


1=3 


*=3 


^ = 3 


-^ = 3 


-1^ = 3 


V — 3 


f 4 


^-4 


Y-— 4 


^-4 


^ = 4 


^z=4 


■yt=:5 


-^=6 


2^ — 5 


^ = 6 


¥-5 


4^ = 5 


jyt = 6 


J^-6 


^ — 6 


^ = 6 


¥-6 


<^ = 6 


4^-7 


¥ = 7 


^ — 7 


¥-7 


^=7 


4^ = 7 


4^ = 8 


^ 8 


^ = 8 


Y-=s 


<i*_8 


J^^ — 8 


■^^ = 9 


^ 9 


^ — 9 


i^ = 9iv4-=^ 


W=^ 



* The reading used hy the pupil in comm\U\ug vVe vo\>\e vo»>j V»«i,*a,V3'^^^'^ 
4 by 2 is 2, Six, j or, 2 in 2 one time, 2 m 4 iwo Uu\ea, &.^ 
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PITISION TABLE-CONTINUED. 
1=1 i«=l «=1 
^=2 f» = 2- ff=2 
^=3 f» = 3 ^==3 




TO — " TT — " TiT — " 



f» = 8 



Jf=7 
If = 8 






ff =6 

f^=7 
H =8 



28 
42 
54 
32 
33 




= bo|r many ? 49 -=- 7, or 4-^ = how . 

.= how many ? 32 -^ 4, or -^^ = how mantH 
1= how many ? 99 -?- 1 1. or ## = how many ^ 



how many ? 99 -j- 1 1 > or ff = now many r' 
how many ? A^ -r- 12, or 4j = how many ? 
= how many ? 108 -5- 12, or-^ = how many ?* 

- -I _ ^— -- 

IT 16. 23. How many yards of cloth, at 4 dollars a yard, 
can be bought for 856 dollars ? 

^ Here the number to be divided is 856, which therefore 
i's the dividend; 4 is the number to divide by, and there^- 
fore the divisor. It is not evident how many times 4 is con- 
tained in 80 large a number as 856. This difficulty will be 
readffy overcome, if we decompose this number, thus : 

856 = 800 + 40 + 16. % 

Beginning with the hundreds, we readily perceive that 4 is 
contained in 8 2 times ; consequently, in 800 it is contained 
200 timejs. Proceeding to the tens, 4 is contained in 4 1 
time, and consequently in 40 it is conta.ined 10 times. 
Lastly, in 16 it is contained 4 times. We now have 
200 + 16 + 4 = 214 for the quotient, or the number ot 
times 4 is contained in 856. Ans. 214 yards. 

We may arrive 1» the same result without decomposing 
the dividend, except as it is done in the mind, taking it by 
parts, in the following manner : 

, • ^^^ *^® ^^^® ^^ convenience, we 

. I>tM<fena. write down the dividend with the divi- 

/AtftsoTj 4 ) 856 5QJ on,^e left, and draw a line between 

f Quotient 214 them •, we aUo di^vj ^Uue underneath. 
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we seek how often the divisor (4) is contained in 8, 
(hundreds,) the left- hand figure; finding it to be 2 times, 
we write 2 directly under the 8, which, falling in the place 
of hundreds, is in reality 200. Proceeding to tens, 4 is con- 
tained in 5 (tens) 1 time, which we set down in ten^s 
place, directly under the 5 (tens.) But, after taking 4 times 
ten out of the 5 tens, there is 1 ten left. This 1 ten we join 
to the 6 units, making 16. Then, 4 into 16 goes 4 times, 
which we set down, and the work is done. 

This mjanner of performing the operation is called Short 
, Division, The computation, it may be perceived, is carried 
on partly m the mind, which it is always easy to do when 
the divi|sor does not exceed 12. 

^ RULE. 

From the illustration of this £xample^ we derive this general 
rule for dividing ^ when the diMsor does not exceed 12 : 

I. Find how many times the divisor is contained in the 
first figure, or figures, of the dividend, and, setting it direct- 
h' under the dividend, carry the remainder, if- any, to the 
n^xt figure as so many tens. 

II. Find how many times the divisor is contained in this 
dividend, and set it down as before, continuing so to do till 
all the figures in the dividend are divided. 

Proof. We have seen, (^15,) that the divisor and quo- 
tient are factors, whose product is the dividend, and we 
have also seen, that 'dividing the dividend by one factor is 
merely a process for finding the other. 
. Hence division dJiAmultiplicaiion mutually prove each other. 
\ K^fo prove diinsion^ we may multiply the divisor by the quo- 
tient, and, if the work be right, the product will be the^same 
as the dividend ;)or we may divide the dividend by 
tientj and, if the work is right, the result will be thj 
f the divisor. 

To prove muItiplicatioKj we nftiy divide the i^iLfnttjiy one 
factor^ and, if the work be right, the quotient will^J^e ll.Q other 
factor,) 

EXAil(PL£S FOR PRACTICE. 

24. A man would divide 13,462,725 doUc^a^Bajcstv'^ ^ 
men ; how many dollars would eacVi i^cevsfel 
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^ In this example, as we cannot 

mMend ^''^^ ^ ^ ^^ fi-^t figure, (1,) we 

Dimor, 6 ) 13,462,725 *H^f *^« ^.^'"^^ *"'* f.-^y* ^ '" ^l 

Will vgo 2 times, and there are 3 

Quotientj 2,692,545 over, which, joined to 4, the next 

figure, makes 34 ; and 5 in 34 will 
go 6 times, &c. 
Proof. In proof of this example, we mul- 

QicolienL tiply the quotient by the divisor, 

2,692,545 and, as the product is the same as 

5 divisor. the dividend, we conclude that the 

i«~« — ^roR work is right. From a bare in- 

13,462,725 spection of the above example and 

its proof, it is plain, as before stated, that division is the re- 
verse of multiplication, and that the two rules mutually prove* 
each other. 

25. How many yards of cloth can be bought for 4,354,560 

dollars, at 2 dollars a yard ? at 3 dollars ? at 

4 dollars ? at 5 dollars ? at 6 dollars ? at 

7 ? at 8? at 9 ? at 10 ? 

Note. Let the pupit be required to prove the foregoing, 
and all following examples. 

26. Divide 1005903360 by 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
and 12. 

27. If 2 pints make a quart, how many quarts in 8 pints ^ 
in 12 pints i in 20 pints ? in 24 pints? 

in 248 pints ? in 3764 pints ? in 47632 pints .- 



28. Four quarts make a gallon ; how many gallons in 8 

quarts? in 12 quarts ? in 20 quarts ? in 36 

quarts ? in 368 quarts ? in 4896 quarts ? 

in 5436144 quarts? 

29. A man gave 86 apples to 5 boys ; how many apples 
woup each boy receive ? 







Dividend. Here, dividing the 

' ) 86 number of the apples 

rk .^. \j^r^ 1 T> . j» (^6") by the number of 

Qnott^,r 17-1 Remaind4^, ^^^^^ (^^^ ^^ ^^^^ t,^^^ 

each hdi^ share would be 17 apples ; but there is one apple 
left. "-f"' 

^ 17. p^86 Tn order to divide all the apples equal- 

*-v, M0»' - ly among the boys, it is plain, we must di- 

< ^ ' » vide this one remaining apple into 5 equal 
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part9y and give one of these parts to each of the hoys. Then 
each boy's share would be 17 apples, and one fifth part of 
another apple; which is written thus, 17-^ apples. 

Ans. 17-J apples each. 

The 17, expressing whole apples, are called integerSy (that 

\s(^whole numbers.) J The ^ (one fifth) of an apple, express- 

- ing part of a broken or divided apple, is called a froA^Harty 

(that is, ^■broken number.) 

Fractions, as we here see, are written with two numbers, 
one directly over the other, with a short line between them, 
showing that the upper number is to be divided ^y the 

/ lower. The upper number, or dividendy is, in fractitral, call- 
edfthe ttMWicra/or,land the lower number, or divisor y is called 

^the denominator's / '^-^ 

Note. {A. number like 17-J, composed of integers (17) 
and a fraction, (^y) is called a mixed number.^ 

In the preceding example, the one apple, which was left 
after carrying the division as far as could be by whole num- 
hers, is called the remaindery and is evidently a part of the ^ 
dividend yet undivided. In order to complete the division, 
this remainder, as we before remarked, must be divided into 
5 equal parts ; but the divisor itself expresses the number of 
' parts. If, now, we examine the fraction, we shall see, that 
it consists of the remainder (1) for its numeratory and the 
divisor (5) for its denominator, 

Thereforeiif there be a remaindery set it down at the right 
hand of the quotient for the numerator of a fraction, under 
which write the divisor for its denominator ',\ 

Proof of the last example, lo proving this Example, we 

, 17-J find it necessary to multiply 

6 our fraction by 5 ; but this i^ 

easily done, if we consider, that 

"" the fraction ^ expresses one 

part of an apple divided into 5 equal parts; hence, 5 times 
J is 1 = 1, that is, one whole apple, which we reserve to be 
a.dded to the unitSy saying, 5 times 7 are 35, and one we re- 
served makes 36, &c. 

3X). Eight men drew a prize of 453 dollars in a lottery* 
how many dollars did each receive ? 
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THvideiut. Here, after carrying the division as 
DimsoTf 8 ) 453 far as possible by whole -numbers, we 

. have a remainder of 6 dollars, which, 

^^uotienty 56 1 written as above directed, gives for the 

answer 56 dollars and | (five eighths) of another dollar, 
to each man. 

JIL'lB. H«re we may notice, that the eighth part of 6 dol- 
lars* is the same as 5 times the eighth part of 1 dollar, th«t 
is, the eighth part of 5 dollars is | of a dollar. Hence, f 
expresses the quotient of 5 divided by 8. 

Proof. f is 5 parts, and 8 times 5 is 40, that is,^*^ = 5, 

56|-* . which, reserved and added to the product of 8 times 

8 6, makes 53, &c. Hence, to multiply a fraction^ 

— -- Ave m'ay (multiply the Ttt/mera/or, and divide the 

453 product by the; tfcnoinfeia^ori ^ i^0* 

Or, in proving division, we may niultl^ly the whole num- 
ber in the quotient only^ and to the product oe/rf the remain- 
der ; and this, till the pupil shall be more particularly taught 
in fractions, will be more easy, in practice. This, 56 X 8== 
448, and 448 •■\- 5, the remainder, = 453, as before. 

31. There are 7 days in a week; how many weeks in 
365 days ? Arts. 52if weeks. 

32. When flour is worth 6 dollars a barrel, how many 
barrels may be bought for 25 dollars ? how many for 50 dol- 
lars ? for 487 dollars ? for 7631 dollars ? 

33. Divide 640 dollars among 4 men. 

640 -^ 4, or &|a = 160 dollars, Ans. 

34. 678 -^ 6, or ^p = how many ? An^, 1 13. 
i 35. ^^ = how many ? , . 

f . 36. x^ = how many ? ^, 

1 37^, i^ = how many ? . Ar^. 384f . 

^ 38. ^^f^ = how many? 

39. ta jJLi = how many ? 

40. ^nj^LLa = how many ? 

^, IT Id. 41. Divide 4370 dollars equally among 21 men. 

V When, as in this example, the divisor exceeds 12, it is 

^ evident that the computation cannot be readily carried on in 
the mind, as -in the foregoing examples. Wherefore, it is 
more convenient to write down the computation at length 

^ %i the following manner : 



t. 



■ I III II — I III 11 ^ ^ ■ I 



IT 19. DITISION OF SIMPIiB NUMBSRS. 46 

OPERATION. We may write the divisor 

Dmsor. Dividend. Quotient. and dividt^id as in sh Jrt di- 

21 ) 4370 ( 208^. visiou, but, instead of writing 

42 the quotient under the divi- 

dend, it will be found more 

1*^^ convenient to set it to the 

168 figj^ hand. 

2 Remainder. taking the dividend by 

partSj we seek how often we 
can have 21 in 4d (hundreds ;) finding it to be 2 times, we 
set down 2 on the right h^d of the dividend for the high- 
est figure in the quotient The 43 being hundreds^ it fol- 
lows, that the 2 must also be hundreds. This, however, 
we need not regard, for it is to be followed by tens and unitSy 
obtained from the tens and units of the dividend, and will 
therefore, at the end oY the operation, be in the place of hun- 
^redsL as it should be. * 

It IB plain that 2 (hundred) times 21 dollars ought now 
to be taken out of th^ dividend ; therefore, we multiply the 
divisor (21) by the quotient figure 2 (hundred) now found, 
making 42, (hundred,) which, written under the 43 in the 
dividend, we subtract, and to the remainder, 1, (hundred,) 
bring down the 7, (tens,) making 17 tens. 

We then seek how often the divisor is contained in 17, 
(tens ;) finding that it will not go, we write a cipher in the 
quotient, and bring down the next figure, making the wliole 
170. We then seek how often 21 can be contained in 170, 
and, finding 4*- to be 8 times, we write 8 in the quotient, and,, 
multiplying the divisor by this number, we set the product, 
168, under the 170; then, subtracting, we find the remain- 
der to be 2, wl\ich, written as a fraction on the right hand 
^ of the quotient, as already explained, gives 208^ dollars, 
i for the ansioer. 

This manner of performing the operation is called Long 
Dwision. y It consists in'writing down the whole computation . 

\ From the above example, we derive the following 

■,1 • • 

RXJI*E, 

\ I. Place the divisor on the left of the dividend, separate 
\ them, by a line, and draw another line on the tv^k\. ^C \iNfe. 
\ dividend to separate it from the c\vio\.\e\\\.. 

// 11. Take a^ many figures, on Oie \ei\. oi NJckfc ^YsrAjwA^'5>» 

V 



mt 



46 DIYlflON OF SIMPLE STUMBlSRS. IT 19» 

epntaiu the divisor once or more ; seek how many times they 
contain it, and place the ansvver on the right hand of the 
dividend f^r'the lirst figure in the quotient. 

III. Multiply the divisor by this quotient figure, tu^d write 
the product under tliat part of the dividend taken*. ^ 

IV. Subtract the product from the figures ai>ove, iwid to the 
remainder bring down the next figure in the dividend, and 
divide the number it makes up, as before. So continue to* 
do, till all the figures in the dividend shall have been brought 
down and divided. 

Note .1. Having brought down a figure to the remaiiuler, 
if the number it makes up be less than the divisor, write 
a cipher in the quotient, and bring down the next figure. 

Note 2. If the product oi the ^divisor, by any quotient 
figure, be greater than the part of the tlividend taken, it is an 
evidence tha.t the quotient figure is wo Zar</e, and must be 
diminished. If the remainder at any time be greater than 
the divisor, or equal to it, the quotient figure is too small, 9,ud 
must be increased. 

EXAMPLES FOR PRACTTQEi;\ > - 

1. Hf%(v many hogsheads of molasses, at 27'9onars a^iiQgs- 
head, maj- be bought for 6318 dollars ? 

• ^' Ans. 234^ hogsheads; ^^ 

2. If a m^n's income be 1248 dollars a year, how rauQh ^ 
is that per wefek^ there being 62 weeks in a year ? ' 

* Ans, 24 dollars per week. 

3. What ^vill be the quotient of 153598, divided by 29 ? 
^ Jk Ans.' §296^1.-' 

4. How many times is 63 contained in^Ol^f ?,* 
Ans. 478^ J times; that is, 478 times, Uad ^qf another 

lime. } \ , ' r^ 

5* What will be the several quotients of 7652, divided by 
16, 23, 34, 86, and 92 ? 

6. If a farm, containing 256 acres, be worth 7168 dollars, 
what is that per acre ? ^ 

7. Whut will be the quotient of ^74932, divided by 365? 

Ans. 2671 j/^V 
.8. Divide 3228242. dollars equally among 563 men ; Jiow 
many dollars must each man receive ? -Ans, 5734 dollars. 
9. ^ If 57624 be divided into 216, 586, and 976 equal parts, 
ivhat will be the magnitude of one of eac\i oi \)sifc«>^ vt^^V \^ 
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^ Ans, The magnitude of one of the last of these equal parts 
\. will be 59^, 

1 10. How many times does 1030603615 contain 3215 .\ 

L Asis. 320561 tim^r 

P 11. The earth, in its annual revolution round the sun, is 
said to travel 596088000 miles ; what is tha^per hour, ther^ 
I " being 8766 hours in a year ? 
j 12. J^^fJJfaAft = how many ? 
I 13. 4Ji^^aA = howmany? 
I 14. ^BJ^^^ULi:=:howmwiji? 



CONTRACTIONS IN dWiSION. 
I. . When the. Divisoir ^ iit composite number. 

IT 20»r 1. Bought 15 yards of cloth for 60 dollars ; how 
mucn was tiiat per yard ? - 

l^^yards are 3 >< 5 yards. If there had been but 5 yards, 
the cost of one yard would be ^ = 12 dollars ; but, as there 
are 3 times 5 yards, the cost of one yard will evidentiy be 
but one third part of 12 dollars ; that is, -^ = 4 dollars. Am* 

Hence, wh)en th% divisor is a composite nvmber, we may, 
if we please^jdivide >the divi/lend by one of the component 
parts, and the quotient^ arising ^rom that division, by the 
other ; the last quotient wiH be the answer. > 

2. If a man can travel ^4 imil^s a day, how many days 
will it take him to travel 264 mii^s? x y 

It will evidently take him as many davit as 264 contains 24* 

' OPERATION. 
24 = 6X4. 6)264 . 24)^264(11 dii^s, -4iw- 

4- , , J 24 

1 11 days. 24 

3. Divide 576 by 48= (8 X «•) ^ "^ 

4. Divide 1260 by 63= (7 X »•) ^ 

5. Divide 2430 by 81^ • 

6. Divide 448 by 66., " 

^^ 11. To divide hf 10, 100, 1000, &c. 

IT dl. 1. 4 prize of 2478 dollars is o^me^^l "V.^ ^s»r?bl\ 
what is eaid^ man's share ? 
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Each man's share will he'eqtiaL to the numher of tern con« . 
tallied in the whole sum, and, if one of die figures he cut off 
at the right hand, all the figures to the left may he consid- 
so many tens; therefore, each man's share will be 
247^ dollars. 

It is evident, also, that if 2 figures had been cut off from 
the right, all the remaining figures would have been so ma- 
ny hundreds; if 3 figures, so TaKaj - thousands^ &c. Hence 
we derive this general Rule /or dipiding by 10, 100, 1000, 
&c. /..Cut off from the right of the dividend so many figures 
as there are ciphers in the divisor J^ the figures to the left 
of the point will express the quotieiitfd^d those to the righty 
the remainder. 

2. In one dollar are 100 cents ; hoW^many dollars in 42400 ^ 
cents? . ^ Ans. 424 dollars. 
424100 Here the divisor is 100; we therefore cut off 2 

' figures on the right hand, and all the figures to^ the 

left (424) express the dollars. 

3. How many dollars in 34567 cents } 

Am. 345-^^ dollars 

4. How many dollars in 4567840 cents ? 

6. How many dollars in 345600 cents ? 

6.. How many dollars in 42604 cents ? Ans. 426^477' 

7. 1000 mills make one dollar ; how many dollars in 4000 
mills ? in 25000 mills ? in 845000 ? 

8. How many dollars in 6487 mills ? Ans. 6 ^Jq dollars. 

9. How many dollars in 42863 mills ? in 368456 

mills ? in 96842378 mills ? 

10. In one cent are 10 mills; how many cents in 40 

mills ? in 400 mills ? in 20 mills ? in 468 

mills ? in 4784 mills ? in 34640 mills > 

III. When there are civu^ixs on the right hand tf the divisor, 

"Vi HH, 1. Divide 480 dollars among 40 men ? 

In this example, our divisor, 

AlA^^Gf^^^'^ (^^') is ^ composite number, 

^\^)^ . (10 X 4 =40 ;) we may, there 

12 doUs. Ans. fore, divide by one component 

part, (10,) and' that quotient by 
the other ^ (4 ;) but to divide by 10, we have seen, is but to 
cut off the right hand &gure, leaving the figures to the left 
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of the point 'or the quotient, which we divide by 4, and the 
work is done. It is evident, that, if our divisor had been 
400, we should havfe cut off 2 figures, and have divided m 
the same mapner; if 4000, 3 figures, &c. Hence this gene- 
£ -Hral Rule i-^pien there are ciphers at the right hand of the di* ^ 
/J visor ^ cut them off, and also as many places in the diyidendj^ * 
divide the remaining figures in the dividend by the remaifi^ ,\ 
ing figures in the divisor ; then annex the figures, cut off 
from the dividend, to the remainder. 

2. Divide 748346 by 8000. 

* Dividend, 
Dimor, 8|000) 7481346. 

Quotient J 93. — 1346 Remainder. Ans. 9^^. 

3. Divide 46720367 by 4200000. ^ 

Dividend. 
42|00000)467|20367(ll^iftS^ QuoHent. 
42 

"47 f . 

620367 Remainder. 

4. How many yards of cloth can be bought for 346500 
d«»Uars, at 20 dollars per yard ? 

6. Divide 76428400 by 900000. 

6. Divide 345006000 by 84000. 

7. Divide 4680000 by 20, 200, 2000, 20000, 300, 4000, 
60, 600, 70000, and 80. 



SUPPZ.E3MDSirT TO DXVXSZOir. 

QUESTIONS. 

1. What is division ? 2. In what does the process of di- 
vision consist ? 3. bivision is the inverse of what ? 4. What 
is the number to'ie divided called,and to what does it an- 
swer ih multiplication ? 5. VWh^t is the number to divide 
by called, and to what does it answer, ^c. > 6. WJiatisthe 
result or answer called, &,c. ? 7. What is the sign of divi- 
sion, and what does it show ? 8. What is th^ other V3<x^ ol 
cx^Aesg^ng div* -ion ? ^ WhaHs ihori diismwu «sA \kss^ S^ 
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it performed? 10. How is division proved? 11, Plow is 
multiplication proved? 12. What are integers^ or whole 
numbers ? 13. What are fractions^ or broken numbers ? 
14. What is a imxed niunber ? 15. When there is any thing 
left after division, what is it called, and hov7 is it to be 
written ? 16. How are fractions writtenl 17. What is 

the upper number called ? 18. the . lower number ? 

19. How do you multiply a fraction ? - 20. To what do the 
numerator and the denominator of a fraction answer in di« 
vision? 21. What is 2on^ division ? 22. Rule? 23. When 
the divisor is a composite number, how may we proceed ? 
24. When the divisor is 10, 100, 1000, &c., how may the 
operation be contracted ? 25. When there are ciphers at 
the right hand of the divisor, how may we proceed ? 

EXERCISES. 

1. An army of 1500 men, having plundered a city, took 
2625000 dollars ; vvhat was each man's share? 

2. A certain number of men were concerned in the pay- 
ment of 18950 dollars, and each man paid 25 dollars-; what 
was the number of men ? 

3. If 7412 eggs be packed in 34 baskets, bow many in a 
oasket? 

4. What number must I multiply by 135 that the pro* 
duct may be 505710 ? 

5. Light moves with such amazing rapidity, as to pass 
from the sun to the earth in about the space of 8 minutes. 
Admitting the distance, as usually computed, to be 96,000,000 
miles, at what rate per minute does it travel ? 

6. If the product of two numbers be 704, and the multi- 
plier be 11, what is the multiplicand ? Am. 64. 

7. If the product be 704, and the multiplicand 64, what 
is the multiplier?, Ana. 11. 

8. The divisor is IS, and the dividend 144; what is the 
'quotient ? ^ 

9. The quotient of two numbers is 8, and the dividend 
144 ; what is the divisor ? 

10. A man wishes to travel 585 miles in 13 days ; how 
far must he travel each day? 

11. If a man travels 45 miles a day, in how many days 
will he travel 585 miles ? 
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12. A man sold 35 cows for 660 dollars ; how much was 
ihat for each cow ? 

13. A man, selling his cows for 16 dollars each, received 
for all 560 dollars ; how many did he sell ? 

14. If 12 inches make a foot, how many feet are there in 
364812 inches ? 

15. If 364812 inches are 30401 feet, how many inches 
make one foot ? 

16. If you would divide 48750 dollars among 50 men, 
how many dollars Vould you give to each one ? 

17. If you distribute 48750 dollars among 'a number of 
men, in such a manner as to give to each one 975 dollars, 
how many men receive a share ? 

18. A man has 17484 pounds of tea in 186 chests ; how 
many pounds in each chest ? 

19. A man would put up 17484 pounds of tea into chests 
containing 94 pounds each ; how many chests must he have ? 

20. In a certain town there are 1740 inhabitants, and 12 

persons in each house ; how many houses are there ? in 

each house are 2 families ; how many persons in each family? 

21. If 2760 men can dig a certain canal in one day, how 
many days would it take 46 men to do the same ? How 
many men would it take to do the work in 15 days? 

in 5 days? ■ in 20 days? in 40 days? 

in 120 days? 

22. Ifa carriage wheel turns round 32870 times in run- 
ning from New York to Philadelphia, a distance of 95 mijesy 
how many times does it turn in running 1 mile ? Ans. 346. 

23. Sixty seconds make one mimite ; how many minutes 

in 3600 seconds ? in 86400 seconds ? in 604800 

seconds ? in 2419200 seconds ? 

24. Sixty minutes make one hour; how many hours in 

1440 minutes? in 10080 minutes? in 40320 

minutes ? in 525960 minutes ? ^ 

25. Twenty-four hours make a day; how many days ih 
168 hours ? in 672 hours ? in 8766 hours ? 

26. How many times c^n I subtract forty-eight from four^ *" 
hundred and eighty ? 

27. How many times 3478 is equal to 47854 ? ' 

28. A bushel of grain is 32 quarts ; .how many quarts must 
I dip out of a chest of grain to make one half (J) of a 

bushel ? for one fourth (J) of a bushel ? — — \«t wv^ 

eighth {^) of a bushel ? Aas. to llie \as\, ^ ^^^^sNs.- 
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29. How many is 'i of 20? J of 48 ? j of 

247 ? i of 346678 ? — — i of 204030648 ? 

Arts, to the lasty 102015324. 

30. How many walnuts are one tliird part (■^) of 3 wal- 
nuts ? i of 6 walnuts? iofl2? ^of30? 

J of 45? i of 300? iof4T8? j 

of 3456320 ? Ans. to the Imt^ 1152106§. 

31. What is i of 4? lol20} J of 320? i 

of 7843 ? Ans, to the last^ 1960|. 



imSOEIJCiANSOirS qxtestzons, 

Involving the Principles of the preceding Rules. 

Note. The preceding rules, viz. Numeration, Addition, 
Subtraction, Multiplication, and Division, are called the Ftin* 
damental Rules of ArithmetiCj because Uiey are the foun- 
dation of all other rules. 

1. A man bought a chaise for 218 dollars, and a horse for 
^142 dollars ; what did they both cost ? 

2. If a horse and chaise cost 360 dollars, and the chaise 
cost 218 dollars, what is the cost of the horse ? If the horse 
cost 142 dollars, what is the cost of the chaise ? 

3. If the sum of 2 numbers be 487, and the greater num- 
ber be 348, what is the less number? If the less number 
be 139, what is the greater number? 

4. If the minuend be 7842, and the subtrahend 3481, 
what is the remainder? If the remainder be 4361, and the 
minuend be 7842, what is the subtrahend? 

IT 23. When the minuend and the subtrahend are given, 
how do you find the remainder ? 

When the minuend and remainder are given, how do you 
find the subtrahend ? ~ ^ 

When the subtrahend and the remainder are given, how 
f . do you find the minuend ? 

When you have tlie sum of two numbers, and one of them 
given, how do you find the other ? 

When you have the greater of two numbers, and their 
difference given, how do you find the less number ? 

When yon have the less of two numbers, and their differ* 
ence given, bow do you find the greater number ? 
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6. The sum of two numbers is 48, and one of the numbers 
is 19; what is tlie other? 

6. The greater of two numbers is 29, and their difference 
10 ; what is the less number? 

7. The less of two numbers is 19, and their difference is 
10 ; what is the greater ? 

8. A man bought 5 pieces of cloth, at 44 dollars a piece ; 
974 pairs of shoes, at^ dollars a pair; 600 pieces of calico, 
at 6 dollars a piece ; what is the amount ? 

9. A man sold six cows, worth fifteen dollars each, and a 
yoke of oxen, for 67 dollars ; in pay, he received a chaise, 
worth 124 dollars, and the rest in money; how much money 
did he receive ? 

10. What will be the cost of 16 pounds of butter, at 13 
cents per pound ? 

11. How many bushels of wheat can you buy for 487 
dollars, at 2 dollars per bushel ? 

IT 24. When the price of one pound, one bushe]^ &,c, of 
any commodity is given, how do you find the. cost of any 
number of pounds, or bushels, &c. of that commodity ? If 
the price of the 1 pound, &c. be in cents, in what will the 

whole cost be? If in dollars, what? if in shillings? 

if in pence ? &c. 

When the cost of any given number of pounds, or bushels, 
&c. is given, how do you find the price of one pound or 
bushel, &c. In what kind of money will the answer be ? 

When the cost of a number of pounds, &;c. is given, and 
also the price of one pound, &c., how do you find the num- 
ber of pounds, &c. 

12. When rye is 84 cents per bushel, what will be the cost 
of 948 bushels ? how many dollars will it be ? 

13. If 648 pounds of tea cost 284 dollars, (that is, 28400 
cents,) what is the price of one pound ? 

When the factors are given, how do you find the product? 

When the product and one factor are given, how do you 
find the other factor ? 

When the divisor and quotient are given, how do you 
find the dividend ? 

When the dividend and quotient are given, how do you 
find the divisor ? 

14. What is the product of 754 anA '&\ 
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15. What number, multiplied by 26, will produce 18850? 

16. What number, multiplied by 754, will produce 18850? 

17. If a man save six cents a day, how many cents would 
he save in a year, (365 days,) ? ■ how many in 45 
years ? how many dollars would it be ? how many cows 
could he buy with the money, at 12 dollars each ? 

Ah8. to the Ictstj 82 cows, and 1 dollar 50 cents remainder. 

18. A boy bought a number of apples; he gave away ten 
of them to his companions, and afterwards bought thirty-four 
more, and divided one half of what he then had among four 
companions, who received 8 apples each ; how many apples 
did the boy first buy ? 

Let tlie pupil take the last number of apples, 8, and re- 
verse the process. Am. 40 apples. 

19. There is a certain number, to which, if 4 bff^added, 
and 7 be subtracted, and the difference be multiplied by 8, 
and the product divided by 3, the quotient will be 64 ;* what 
is that jiumber ? ^ Ans, 27. 

20. A chess board has 8 rows of 8 squares each ; how 
many squares on the board ? 

IT 25. 21. There is a spot of ground 5 rods long, and 3 
rods wide ; how many square rods does it contain ? 

Note, A square rod is a 
square (like one of those in 
the annexed figure) meas- 
uring a rod on each side. 
By an inspection of the 
figure, it will be seen, that 
there are as many squares 
in a row as rods on one side, 
and that the number of rows 

is equal to the number of rods on the other side ; therefore, 

5 X 3= 15, the number of squares. 

Ans. 15 square rods. 

A figure like A, B, C, D, having its opposite sides equa. 
and parallel, is called a parallelogram or oblong, 

22. There is an oblong field, 40 rods long, and 24 rods 
' Wide ; how many square rods does it contain ? 

23, How many square inches in a board 12 inches long, 
and 12 inches broad ? Aris. 144. 
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24. How many square feet in a board 14 feet long and 2 
feet wide ? 

25. A certain township is six miles square ; how many 
square n^iles does it contain ? Am. 36. 

26. A man bought a farm for 22464 dollars ; he sold one half 
of it for 12480 dollars, at the rate of 20 dollars per acre; how 
many aores did he buy ? and what did it cost him per acre ? 

27. A boy bought a sled for 86 cents, and sold it again for 
S quarts of walnuts ; he sold one half of the nuts at 12 cents 
a quart, and gave the rest for a penknife, which he sold for 
34 cents ; how many cents did he lose by his bargains ? 

28. In a certain school-house, there are 5 rows of desks , 
in each row are six seats, and each seat will accommodate 
2 pupils ; there are also 2 rows, of 3 seats each, of the 
same size as the others, and one long seat where 8 pupils 
may sit; how many scholars will this house accommo- 
date ? . Ajis. 80. 

29. How many square feet of boards will it take for the 
floor of a room 16 feet long, and 16 feet wide, if we allow 
12 square feet for waste ? 

30. There is a room 6 yards long and 5 yards wide ; how 
many yards of carpeting, a yard wide, will be sufficient to cover 
ihe floors, if the hearth and fireplace occupy 3 square yards ? 

31. A board, 14 feet long, contains 28 square feet; what 
is its breadth ? 

32. How many pounds of pork, worth 6 cents a pound, 
can be bought for 144 cents ? 

33. How many pounds of butter, at 15 cents per pound, 
must be paid for 25 pounds of tea, at 42 cents per pound ? 

.34. 4 + 5 -|- 6 -|- 1 + 8 = how many ? 

35. 4 + 3 + 10 — 2 — 4+6 — 7 = howmany? 

36. A man divides 30 bushels of potatoes among 3 poor 
men ; how many bushels does each man receive ? What is 
J of thirty ? How many are f {two thirds) of 30 ? 

37. How many are one third (-J) of 3 ? of 6 ? 

of 9? of 282? of 45674312? 

38. How many are two thirds (f ) of 3 ? of "6 ? 

of 9? of 282? of 45674312? 



39. How many are J of 40 ? J of 40 ? -^ of 

60:' f of60? -:t<>^9^-^ — —of 124/ of 

246876 ? f of 246876 ? 

40. How many is ^ of 80? -|of80? %ofIQQ? 

41. An inch is one twelfth pait {^ ^^ ^ ^^^^ > ^^"^^ ^"^^^ 
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feet in 12 inches ? — ^ in 24 inches ? in 36 inches ? 

in 12243648 inches ? 

42. If 4 pounds of tea cost 128 cents, what does 1 pound 

cost ? 2 pounds ? 3 pounds ? 5 pounds ? 

100 pounds? 

43.' When oranges are worth 4 cents apiece, how many 
can be bought for four pistareens, (or 20 cent pieces ?) 

44. The earth, in moving round- the sun, -travels at the 
rate of 68000 miles an hour ; h«w.many miles does ittiavel 
in one day, (24 hours ?) how many miles in one year, (365 
days ?) and how many days would it take a man to travel 
this last distance, at the rate of 40^ miles a day ? how mauy 
years ? Ans» to the last^ 40800 years. 

45. How much can a man earn in 20 weeks, at 80 cents 
per day, Sundays excepted ? 

46. A man married at the age of 23 ; he lived with his 
wife 14 years ; she then died, leaving him a daughter, 12 
years of age ; 8 years after, the daughter was married to a 
man 5 years older than herself, who was 40 years of age 
when the father died ; how old was the father at his death ? 

Alls. 60 years. 

47. There is a field 20 rods long^ and 8 rods wide ; how 
many square rods does it contain ? Ans. 160 rods. 

48. What is the width of a field, which is 20 rods long, 
and contains 1^ square rods ? 

49. What is the length of a field, 8 rods wide, and con- 
laining 160 square rods ? 

50. What is the width of a piece of land, 25 rods long, 
and containing 400 square rods ? 



COZaPOUSTD ZffUMBERS. 

IT 26. A number expressing things of the same kind is 
called a simple manber ; thus, 100 men, 56 years, 75 cents, 
are each of them simple numbers ; but when a number ex- 
presses things of different kinds, it is called a compound numr 
her ; thus, 43 dollars 25 cents and 3 mills, is a compound 
number; so 4 years 6 months and 3 days, 46 pounds 7 
shillings and 6 pence, are compound numbers. 

JVote. Different kinds, or names, are usually called dif 
^ren/ denomincUions^ 
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FEDERAL MONEY. 

Federal money is the coin of th^ United States. The 
kinds, or denominations, are eagles, dollars, dimes, cents, 
and mills. 

10 mills - - - are equal to - 1 cent. 

10 cents, (=100 mills,) - - . =1 dime. 

10 dimes, ( = 100 cents = 1000 mills,) - =1 dollar. 

10dollars,(=^100dimes=1000cents=10000mills)= 1 eagle.* 

Sign. This character, $ , placed before a number, shows 
it to express federal money. 

As 10 mills make a cent, 10 cents a dime, 10 dimes a 
dollar, &c. it is plain, that the relative value of mills, cents, 
dimes, dollars and eagles corresponds to the orders of units, 
tens, hundreds, &c. in simple numbers. Hence, they may 
be read either in the lowest denomination, or partly in a 
higher^ and partly in the lowest denomination. Thus : 

34 6 52 may be read, 34652 mills ; or 3465 cents and 2 mills ; 
or, reckoning the eagles tens of dollars, and the dimes tens 
of cents, which is the usual practice, the whole may be 
read, 34 dollars 65 cents and 2 mills. 

For ease in calculating, a point (') called a separatrix^if 
is placed between the dollars and cents, showing that all the 
figures at the lefi hand express dollars, while the two first 
figures at the right hand express cents, and the thinly mills. 
Thus, the above example is written $ 34'652 ; that is, 34 
dollars 65 cents 2 mills, as above. As 100 cents make a 
dollar, the cents may be any number from I to 99, often re- 
quiring two figures to express them ; for this reason, two 
places are appropriated to cents, at the right hand of the 
point, and if the number of cents be less than ten^ requiring 
but one figure to express them, the ten^s place must be filled 
with a' cipher. Thus, 2 dollars and 6 cents are written 2'06. 
10 cents make a mill, and consequently the mills never ex- 
ceed 9, and are always expressed by a single figure. Only 

* The eagle is a gold coin, the dollar aiiddime are siiver coins, the cent is a 
cop})er coin. The mill is only wui^iiary, there being no coin ol* tliat denomina- 
tion. There are half eagles, half dollars, half dimes, and half cents, teal coins. 

t The character used for the separatrixj in the " Sc\ao\«.ts^ N.T\\^\xsfe<\<ir'^^"^ 
the comma; the comma inverted is here adopted, U> OL\a\!iv\g^\'^^v'^^^'^^^^'*^ '^'^^^ 
ma used in puncluatioa. 
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one place, therefore, is appropriated to qfiills, that is, the 
place immediately following cents, or the third place from 
the point When there are no cents to be written, it is evi- 
dent that we must write tvx) ciphers to fill up the places of 
cents. Thus, 2 dollars and 7 mills are written 2^007. Six 
cents are written '06, and seven mills are written '007. 

Note. Sometimes 5 mills = j- a cent is expressed frac-* 
tionally: thus, 426 (twelve cents and five mills) is ex- 
pressed 12^, (twelve and a half cents.) 

17 dollars and 8 mills are written, 17*008 
4 dollars and 5 cents, ----- 4<05 

75 cents, --------- <75 

24 dollars, --------24* 

9 cents, --------- <09 

4 mills, --.- <004 

6 dollars 1 cent and 3 mills, - - - 6*013 

Write down 470 dollars 2 cents ; 342 dollars 40 cents 
and 2 mills ; 100 dollars, 1 cent and 4 mills ; 1 mill ; 2 
mills ; 3 mills ; 4 mills ; ^ cent, or 5 mills } 1 cent and 1 mill ^ 
2 cents and 3 mills ; six cents and one mill ; sixty cents and 
one mill ; four dollars and one cent ; three cents ; five cents , 
nine cents. 
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IT 27. How many mills in one cent ? in 2 cents ? 

in 3 cents ? ^ in 4 cents ? in 6 cents ? in 9 

cents ? in 10 cents ? in 30 cents ? in 78 

cents ? in 100 cents, (= 1 dollar) ? in 2 dollars ? 

in 3 dollars? in 4 dollars ? in 484 cents ? 

— -—in 563 cents ? — in 1 cent and 2 mills ? —in 4 



cents and 5 mills ? 

How many cents in 2 dollars ? in 4 dollars ? in 

8 dollars ? in 3 dollars and- 15 cents ? in 5 dol- 
lars and 20 cents ? in 4 dollars and 6 cents ? 

How many dollars in 400 cents ? in 600 cents ? 

in 380 cents ? in 40765 cents ? How many 

cents in 1000 mills ? How many dollars in 1000 mills ? 

in 3000 mills ? in 8000 mills ? in 4378 

mills ? — in 846732 mills ? 

TAia changing one Und ofmoney^ 8fc. into cmothet kindj tnth" 
^ut altering the valuCy w caHed Ri;D\3CT10^ 
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As there are 10 mills in one cent, it is plain that cents are 
changed or reduced to mills by multiplying them by 10, that 
is, by merely sinnexing a cipher, (IT 12.) 100 cents make a 
dollar ; therefore dollars are changed to cents by annexing 2 
ciphers, and to mills by annexing 3 ciphers. Thus, 16 dollars 
= 1600 cents = 16000 mills. Again, to change mills back 
to dollars, we have only to cut oflf the three right hand 
figures^ (U 21 ;) and to change cents to dollars, cut off the 
two right handjiguresy when dl the figures to the left will be 
dollars, and the figures to the righty cents and mills. 

Reduce 34 dollars to cf nts. Ans, 3400 cents. 

Reduce 240 dollars and 14 cents to cents. 

Ans. 24Q14 cents. 
Reduce $ 748^143 to mills*. Ans. 748143 mills. 

Reduce 748143 mills to dollars. Ans. $748443. 

Reduce 3467489 mills to dollars. Ans. 3467'489. 

Reduce 48742 cents to dollars. Ans. $ 487*42. 

Reduce 1234678 mills to dollars. 
Redijce 3469876 cents to dollars. 

Reduce $ 4867*467 to mills. . ^ 

Reduce 984 mills to dollars. Ans. $*984 

Reduce 7 mills to dollars. Ans. $ *007 

Reduce $ '014 to mills. 
Reduce 17846 cents to dollars. 
Reduce 984321 cents to mills. 

Reduce 961 7J^ cents to dollars. Ans. $96*17^. 

Reduce 2064^ cents, 503 cents, 106 cents, 921^ cents, 
600 cents, 726J cents, to dollars. * 

Reduce 86753 mills, 96000 mills, 6042 mills, to dollars. 



ADDITION AND SUBTRACTION OF FEDERAL 

MONEY. 

IT 28. From what has been said, it is plain, that we may 
readily reduce any sums in federal money to the same de-^ 
nomination, as to cents, or mills^ and add or stibtract them 
as simple numbers. Or, what is the same thing, we may^ 
^et down the sumSy taking care to write dollars under dollars^ 
cents under centSy and miUs under mUlSy in such order ^ that the 
separating points of the several numbers shall fall directly under, 
each other^ and add them up as simple nuiifthcTS, •plocca^ vVv.^ 
uparaJtrix in the amotmt direcllij under tlie other poli^B* 
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What 18 the amount of $487*643, $132*007, $4^04, 
and $;J64'102^ Ans. $887' 792. 

OPERATION. OPERATION. 

487643 mills. or, $487'643 

132007 milU. $ 132*007 

4040 mills. $ 4'Q4 

26410t mills. $ 264402 

Amaunty 887792 mills, = $ 887*792. $ 887*792 Amount, 
EXAMPLES FOR PRACTICE. 

1. Bought 1 harrel of flour for 6 dollars 75 cents, 10 
pounds of coffee for 2 dollars 30 cents, 7 pounds of sugar 
for 92 cents, 1 pound of raisins for 12 j- cents, and 2 oranges 
for 6 cents; what was the whole amount? Ans, $ 10*155 

2. A man is indebted to A, $ 237'62 ; to B, $ 350 ; to C, 
$86*12 J; toD, $9*62^; and to E, $0*834; what is the 
amount of his debts ? Ans. $ 684*^04. 

3. A man has three notes specifying the following sums^ 
viz. three hundred dollars, fifty dollars sixty cents, and 
nine dollars eight cents ; what is th« amount of the three 
notes? Ans. $359*68. 

4. What is the amount of $56*18, $7*37^, $280, 
$ 0*287, $ 17, and $ 90*413 ? 

5. Bought a pair of oxen for $ 76*50, a horse for $ 85, 
and a cow for $ 17*25 ; what was the whole amount ? 

6. Bought a gallon of molasses for 28 cents, a quarter of 
tea for 37^ cents, a pound of salt petre for 24 cents, 2 yards 
of broadcloth for 1 1 dollars, 7 yards of flannel for 1 dollar 
62 j- cents, a skein of silk for 6 cents, and a stick of twist for 
4 cents ; how much for the whole ? 



SUBTRACTION OF FEDERAL MONEY. 

7. A man gave 4 dollars 75 cents for a pair of boots, and 
2 dollars 12^ cents for a pair of shoes ; how much did the 
boots cost him more than the shoes ? 

OPERATION. OPERATION. 

4750 mills. or, $ 4*75 

2125 mills. $2*125 

2625 mills = $ 2*625 Am. $ 2*625 An$. 
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8. A man bought a cow for eighteen dollars, and sold her 
again for twenty-one dollars thirty-seven and a hall cents ; 
how much did he gain ? Ans. $ 3'375. 

9. A man bought a horse for 82 dollars, and sold him 
again for seventy-nine dollars seventy-five cents ; did he gain 
or lose ? and how much ? Ans, He lost $ 2'25. 

10. A merchant bought a piece of cloth for $ 176, which 
proving to have been damaged, he is willing to lose on it 
$ 16'50 ; what must he have for it ? Am. $ 159'50. 

11. A man sold a farm for $5400, which was $725*37^ 
more than he gave for it; what did he give for the farm ? 

12. A man, having $500, lost 83 cents; how much had 
he left? 

13. A man's income is $1200 a year, and he spends 
$ 800^35 ; how much does he lay up ? 

14. Subtract half a cent from seven dollars. 

15. How much must you add to $ 16^82 to make $25 ? 

16. How much must you subtract from $ 250, to leave 
$87*14? 

17. A man bought a barrel of fiour for $6^25, 7 pounds 
of coffee for $ 1^41 ; he paid a ten dollar bill; how much 
must he* receive back in change ? 



MULTIPLICATION OF FEDERAL MONEY. 

1\ 29. 1. What will 3 yards of cloth cost, at $4<62^ a 
yard? 
OPERATION ^ $4*625 are 4626 mills^ which 

$ 4*625 multiplied by 3, the product is 

3 13875 mills. 13875 mills may 

— . ^Q^ Ijg reduced to dollars by 

$ 13 875, the answer. placing a point between the third 
and- fourth figures, that is, between the hundreds and thou- 
sands, which is pointing off as many places for cents and 
mills, in the product, as there are places of cents and mills 
in the sum given to be multiplied. This is evident ; for, as 
1000 mills make 1 dollar, consequently the thousands in 
13875 mills must be so many dollars. 

2. At 16 cents a pound, what will 123 pounds of batter 
cost ? 
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OPERATION. ^® ^^ product of 

123, the nrnnber of pounds. ^7 t^o numbers 

16 cefOSy the price per pound. will be the same, 

. whichever of them 

738 be made the multi- 

123 plier, therefore the 

^ Tg^the answer quantity, being the 

^ ly bn, tfie answer. j^^.^^^ number, is 

made the multiplicand, and the price the multiplier. 

123 times 16 cents is 1968 cents, which, reduced to dollars, 
is $ 19'68. 

From the foregoing examples it appears^ that the multi* 
plication of federal money does not differ from the multipli- 
cation of simple numbers. The product wiU he the answer in 
the lowest denomination contained in the given sum^ which may 
then be (educed to dollars. 

EXAMPLES FOR PRACTICE. 

3. What will 260 bushels of rye come to, at $ 0*88^ per 
bushel? Ans. $221^25. 

4. What is the value of 87 barrels of flour, at $ 6 '37 J a 
barrel ? 

5. What will be the cost of a hogshead of molasses, con- 
taining 63 gallons, at 28 j cents a gallon ? Ans. $ 17^955. 

6. If a man spend 12 j cents a day, what will that amount 
to in a year of 365 days? what will it amount to in 5 
years? Ans. It will amount to $22842^ in 5 years. 

7. If it cost $36 '75 to clothe a soldier 1 year, how much 
will it cost to clothe an army of 17800 men ? 

Ans. $654150. 

8. Multiply $ 367 by 46. 

9. Multiply $ 0'273 by 8600. 

10. What will be the cost of 4848 yards of calico, at 25 
cents, or one quarter of a dollar, per yard? Ans. $ 1212. 

Note. As 25 cents is just J of a dollar, the operation in 
the above example may be contracted, or made shorter ; for, 
at one dollar per yard, the cost would be as many dollars as 
there are yards, that is, $ 4848 ; and at one quarter (i) of a 
doJJar per yBxdy it is plain, the cost would be one quarter (J) 
ss mauy dollars as there are yards, that is, ^^ = $ 2424. 
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When one quantity is contained in another exactly 2, 3, 4y 
5, &;c. times, it is called an aliqiwt or even part of that quanti- 
ty ; thus, 25 cents is an aliquot part of a dollar^ hecause 4 times 
25 cents is just equal to 1 dollar ; and 6 pence is an aliquot 
part of a shilling, hecause 2 times six pence Just make 1 
shilling. The following tahle exhibits some of the aliquot 
parts of a dollar : 

TABLE. From the illustration of the last 

^- __ ... example, it appears, that, when the 

50 — iofa aoUar. p^ce per yardy powidy &c. is one of 
33^= iofa dollar, these aliqug^ parts of a dollar, the 
25 z=. \ of a dollar. cost may be found, by dividing the 
20 ^i^ofa dollar. given number of yardsy pounds^ &c. 
12i= iofa dollar. ^Y ^^^^ number which it takes of 

6i = A 0/ a dollar. - ^f P^^^^^ °^^^^ ^ ^^"^':- if ^Jj^ 
c 1 J- J It price be 50 cents, we divide by 2 •, 

5 =^ofadoUar. if 25cts,by4; if 12^ cts. hy 8,&c. 
. This manner ^f calculating the cost of articles, by taking 

aliquot parts, is usually called Practice. 

11. What-is the value of 14756 yiirds of cotton cloth, at 

12J cents, or ^ of a dollar, per yard ? 

By practice. By multiplication. 
8)14756 14756 
*125 



Ans. $1844<50 



73780 
29512 
14756 



$ 1844'500 Ans. as before. 

12. What is the cost of 18745 pounds of tea, at $ '50, = J 
dollar, per pound ? Ans. $9372'50 

13. What is the value of 9366 bushels of potatoes, at 33^ 
cents, or J of a dollar, per bushel ? ^^"i = $ 3122 Ans. 

14. What is the value of 48240 pounds of cheese, at, 
$ '06^, = 1^ of a dollar, per pound ? Ans. $ 3015. 

15. What cost 4870 oranges, at 5 cents, = ^^y of a dollar, 
apiece? Ans. $243^50 

16. What is the value of 151020 bushels of apples, at 20 
cents, = ^ of a dollar, per bushel ? Ans. $ 30204. 

17. What will 264 pounds of butter cost, at 12 J cents 
per pound ? Asv&% ^'^ft^x 

18. What cost 3740 yards ol c\o\k, \A. ^V*2Si^^^^^^^ 
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k=: cost at $ 1^ per yard. 
^=. cost at $ ^25 per yard. 



Ans. ^jiig0IP= cost at $ 1^25 per yard. 

19. What is the cost of 8460 hats, at $ 142^ apiece ? 
at $ 1*50 apiece ? — at $ 3*20 apiece ? 



a 



OPERATIOBI. 
865 
5 



$ 4325 =: value at $S ^erfoot. 



$ 4*06 j^ apiece ? 

Am. $9517*50. $12690. $27072. $34368*75. 

IT 90. To find Ae value of articles sold by the 100, or 1000. 

1. What is the value of 865 feet of timber, at $ 5 per 
hundred ? 

Were the price $5 
per footf it is plain, the 
value would be 865 x 
$ 5 = $ 4325 ; but thcf 
price is $ 5 for 100 feet ; 
consequently, $ 4325 is 
100 times the true valife of the timber ; and therefore, if we 
divide this number ( $ 4325) by 100, we shall obtain the 
true value ; but to divide by 100 is but to cut off the two 
right hand figures, or, in federal money, to remove the separa- 
trix twofigtires to the left. Ans. $ 43*25. 

It is evident, that, were the price so much per thousand, 
the same remarks would apply, with the exception of cutting 
off three figures instead of two. Hence we derive the 
general Rule for finding the value of articles sold by the 100 
or 1000 : — Multiply the number by the price, and, if it be 
reckoned by the 100, cut off the two right hand figures, and 
the product will be the answer, in the same kind or denomi- 
nation as the price. If the article be reckoned by the 1000, 
cut off the three right hand figures. 

bxampl.es for practice. 

2. What is the value of 4250 feet of boards, at $ 14 per 
1000 ? Ans. 59 dollars and 50 cents. 

OPERATION. 

4250 . 

$ 14 In this example, because ttie price is at 

IjQQQ 80 much per .1000 feet, we divide by 1000 

4250 ^^ ^"^ ^^ three figures. 

^ 59^500 
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3. Wh?Li willj||p| feet of timber come to, at $4 per 
hundred ? 

4. What will^mll^ricks come to, at 5 dollars per 1000 ? 

5. What wUjJpBIHkt of boards come to, at $ 12^25 per 
1000 ? f-»^ ^^ 68' 187. 

6. What wilIiMM| bricks cost, at $ 4'75 per 1000 ? 

7^ What will flPI feet of boards cost, at $ 10'625 per 
1000 ? ^^ 

8. What will 75 feet of timber cost, at $4 per 100 ? 

9. What is the value of 4000 bricks, at 3 dollars per 1000 ? 



DIVISION OF FEDERAL MONEY. 
IF 31. 1. If 3 yards of cloth cost $ 5'25, what is that a yard r 

OPERATION *^'^^ }^ ^^^ ^^^^^ 

3^5'25 which divided by 3, the 

^ quotient is 175 cents, 

Answer^ 175 cents j = $ 1*76. which, reduced to doilars, 

is j5 1 '75, the answer. 

2. Qougbt 4 bushels of com for $ 3 ; what was that a 
bushel ? 

4 is not contained in 3 ; we may, however, reduce the 
$ 3 to cents, by anneidng two ciphers, thus : 

OP^ATION. 300 cents divided by 4, the quotient 

2M I^^ is 75 cents, the price of eachbusli.of 

Ans. '75 cents. <^«rn. 

3. Bought 18 'gallons of brandy, for $42'75; what did it 
cost a gallon ? 

OPKlATrON. " ^ 

ifeiZfe, = $ 2*375, the ansnatn 
36 ~ - -^ 



67 -ff^mm^m^mts^i^r' After bringing 

64 down the last figure in the dividend, and 

dividing, there is a remainder of 9 cents, 

^^^ which, by annexing a cipher, is reduced 

^^° - to mills, (90,) in which the divisor is cou- 

90 tained 5 times, which is 5 mills, and there 

90 is no remainder. Or, we migbt have re- 

duced ^42'75 to mills, hejore dividing, by 

annexiii^xa cipher, 42750. mills, which 
divided by 18, would have given ^^ same t^^\x\\^^'i1^\cS^a» 
which, reduced to dollars, is $5t'vS75, l\ie ^wtisw^t. 



66 DIVISION OF FEIUBRAL MOXEY. IT SI. 

4. Divide $ 69*387 by 8. 

OPERATION. 

8)59'367 

Quotienty 7^423§, that is, 7 dollars, 42 cents, 3 mills, and j 
of auother mill. The f is the remainder, after the last di- 
vision, written over the divisor, and expresses such fractional 
part of another mill. For all purposes of business, it will be 
sufficiently exact to carry the quotient only to mills, as the 
parts of a mill are of so little value as to be disregarded. 
Sometimes t|^c sign of addition (-f-) is annexed, to show that 
there is a remainder, thus, $ 7'423 +• 

RULE. 

From the foregoing examples, it appears, that division of 
federal money does not differ from division of simple num- 
bers. The quotient will be the miswer in the lowest denomina- 
tion in the given suniy which may th^i be reduced to dollars. 

Note. If the sum to be divided contain only dollars, or 

dollars and cents, it may be reduced to mills^ by annexing 

ciphers before dividing ; or, we may first divide, annexing 

^ ciphers to the remainder, if there shall be any, till it shall 

be reduced to mills, and the result will be the sam«. / 

EXAMPLES FOR PRACTICE. 

5. If I pay $468'75 for 760 pounds of wool, what is the 
value of 1 pound ? Ans, $ 0'625 ; or thus, $ 0'62j^. 

6. If a piece of cloth, measuring 126 yards, coiut $ 181 '25, 
what is that a yard ? Ans. $ 1'45. 

7. If 536 quintals of fish cost $ 1913*52, how much Js that 
a quintal ? Ans. $ 3*57. 

8. Bought a farm, containing 84 acres, for $3213 ; what 
did it cost me per acre ? Ans. $ 38'25. 

9. At $954 for 3816 yards of flannel, what is that a yard? 

Ans. $0'25. 

10. Bought 72 pounds of raisins for $8; what was that 
a pound ? ^ =. how much ? 

Ans. $0411^; or, $0<lll-t-. 

11. Divide $ 12 into 200 equal parts ; how much is one 
of the parts ? ^% =: how much ? Ans. $ 0*006. 

12. Divide $ 30 by 750. ^ = how much ? 

13. Divide $60 by. 1200. ^%jj = how much ? 

14. Divide $215 into 86 equal parts; how much will 
one Of the parts be ? ^ = bow m\Mib> 
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15. Divide $ 176 equally among 250 men ; how much 
will each man receive ? ^ J = how much ? 



SUPPLEMENT TO FEDERAL MONEY. 

QUESTIONS. 

1. Whut is understood by simple numbers? 2. 



bj compound numbers?^ 3. by different demminor 

iicns 1 4. What is federal money ? 6. What are the de- 
nominations used in federal money ? 6. How are dollars 
distinguished from cents ? 7. Why are two places assigned 
for cents, while only one place is assigned for mills ? 8. 
To what does the relative value of mills, cents, and dollars 
correspond? 9. How are mills reduced to dollars? 10. 

to cents? 11. Why? 12. How are dollars reduced 

to cents? 13. to mills? - 14. Why? 15. How is 

the addition of federal money performed? 16. 

subtraction? 17. multiplication? 18. divi- 
sion? 19. Of what name is the product in multiplication, 
and the quotient in division ? 20. In case dollars only are 
given to be divided, what is to be done ? 21. When is one 
number or quantity said to be an aliqtmt part of another ? 
22. What are some of the aliquot parts of a dollar? 23. 
When the price is an aliquot part of a dollar, how may the 
cost be found ? 24. What is this manner of operating 
called ? 25r How do you find the cost of articles, sold by 

the 100 or 1000 ? 

EXERCISES. 

1. Bought 23 firkins of butter, each containing 42 pounds, 
for 16^ cents a pound ; what would that be a firkin, and 
how much for the whole ? Ans. $ 159*39 for the whole. 

2. A man killed a beef, which he sold as follows, viz. the 
hind quarters, weighing 129 pounds each, for 5 cents a 
pound ; the fore quarters, one weighing 123 pounds, and the 
other 125 pounds, for 4^ cents a pound; the hide and tal- 
low, weighing 163 pounds, for 7 cents a pound ; to what 
did the whole amount ? Ans. $ 35'47. 

3. A farmer bought 25 pounds of clover seed at 1 1 cents 
a pound, 3 pecks of herds grass seed for $ 2'25, a barrel of 
flour for $6'50, 13 pounds of sugar at 12^ cents apoi/hd; 
for which he paid 3 cheeses, each weighing 27 pounds, at 
8A cents a pound, and 5 barrpis, of cider at $ 1*25 ©.law^^V* 
The balance between the«rtic\eBbou^V.^\v\«>^^*v^^' wix».\ 
's It far^ or against the iarmer \ 
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4. A man dies, leaving an estate of $ 71600 ; there are 
demands against the estate, amounting to $ 39876^74 ; the 
residue is to be divided between 7 sons; vtrhat will each 
one receive ? 

5. How much coffee, at 25 cents a pound, may be had for 
100 bushels of rye, at 87 cents a bushel ? Ans. 348 pounds. 

6. At 12^ cents a pound, what must be paid for 3 boxes 
of sugar, each containing 126 pounds ? 

7. If 650 men receive $ 86 '75 each, what will they all 
receive ? 

8. A merchant sold 275 pounds of iron, at 6i cents a 
pound, and took his pay in oats, at $ 0^50 a bushel ; how 
many bushels did he receive ? 

9. How many yards of cloth, at $ 4'66 a yard, must be 
given for 18 barrels of flour, at $ 9 '32 a barrel ? 

l6. What is the price of three pieces of cloth, the first 
containing 16 yards, at $ 3'75 a yard ; the second, 21 yards, 
at $ 4'50 a yard ; and the third, 35 yards, at $ 542^ a yard ? 

IT 32. It is usual, when goods are sold, for the seller to 
deliver to the buyer, with the goods, a bill of the articles 
and their prices, with the amount cast up. Such bills are 
sometimes called biUs of parcels. 

Boston, January 6, 1827. 

Mr. Met Atlas 

Bought ofBenj, Burdett 

12^ yards figured Satin, at $ 2'50 a yard, $31'25 

8" sprigged Tabby, ... 1*25 lO'OO 

Received payment, $41^25 

, Benj. Burdett. 



Salem, Jane 4, 1827. 

Mr, James PayweU 

Bought of Simeon Thrifty 

3 hog'sheads new Rum, 118 gal. each, at $0*31 a gal. 

2 pipes French Brandy, 126 and 132 gal. .. 1 '12^ 

1 hogshead brown Sugar, 9J cwt. 

3 casks of Rice, 2 cwt. 1 qr. 17 lb. each, 
5 bags Coffee, 75 lb. each, 
1 chest hyson Tea, 8G lb. 



10*34 ..cwt. 

*05 ..lb. 

M>tJ .. .... 

*92 



•a .... 



Receivea payment, $706*52* 

For Simeon Tbnfly, 
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Mr. Peter CwrperUer 

(See IT 30.) Btroghi of Aza FalUree 

5682 feet Boards, at $6 per M. 



2000 ... 


>.. ........... •• O 04 


800 ... 


... Thick Stuff, .. 12*64 


1500 .., 


... Lathing, .. 4* 


650 .., 


... Plank, .. 10' 


879 .., 


... Timber, .. 2*50 


236... 


2*76 



c. 



••.•• ••• 



Received payment, $ 101*849 

Asa Falltree. 

Note. M. stands for the Latin mt/2e, which signifies 1000, 
and C. for the Latin word centum^ which signifies 100 . 



3^ni 



rCTXOlf. 



IT 33. We have seen, tha|, in jflie United States, money 
is reckoned in dollars, cents, and mills. In England, it is 
reckoned in pounds, shillings, pence, and farthings, called 
denominations of money. Time is reckoned in years, months, 
weeks, days, hours, minutes, -and seconds, called denomina- 
tions of time. Distance is reckoned in miles, rods, feet, and 
inches, called denominations of measure, &c. 
. The relative value of these denominations is exhibited in 
tables, which the pupil must commit to memory. 
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The denominations are pounds, shillings, pence, and far* 
diings. 

TABLE. 

4 farthings (qrs.) make 1 penny, marked d. 
12 pence - - - - 1 shilling, - - s. 
20 shillings - - - - 1 pound, - - J?. 
Note. Farthings are often written as the fraction of |^ 
penny ; thus, 1 farthing is written i d., 2 farthings, ^ d., 3 
farthings, ^ d. 



How many farthings ii_ _ 

penny? in 2 pence? 

in 3 pence ? in 6 

pence ? in 8 pence ? 

in 9 pence ? in 12 pence ? 

■ in 1 shilling ? in 2 

shillings ? 

How many pence in 2 shil- 
lings ? in 3 s. ? in 

4 s.? ■ in 6 s. ? in 

8 s. ? in 10 8. ? in 2 



SEDUCTION. 
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shillings and 2 pence ? 

in 2 s. 3 d. ? in 2s. 4 d. ? 

in 2 s. 6 d. ? in 3 s. 6 d. ? 



in 4 s. 3d.? 



How many shillings in 1 

pound? in2iB.? 

in3iB.? in4iB.? 



in4^.6s.? 
in 



— in6iS.4s. ? 
3ie. 10s.? in 



2£. Ids.? 



How many pence in 4 far- 
things ? in 8 farthings ? 

in 12 farthings? in 



24 farthings ? in 82 far- 
things ? in 36 farthings ? 



in 48 qrs. ? How many 

shiHings in 48 qrsr? in 

96 qrs. ? 

How many shillings in 24 



pence r - 
in 48 d. ? 
in 9'6 d. ? 
in 26 d. ? 
in 28 d. ? 
in42d. ? 



in 36 d. ? 
-in72d.?- 
inl20d.?- 
■in27d.?- 
■ in 30 d. ? - 
- in 51 d. ? 



How many pounds in 20 shil- 
lings ? in 40 s. ? in 

60 s. ? in 80 s. ? in 

^ s. ? in 128 s. ? .^ in 

70 s. ? in 55 s. ? 



It has already heen remarked, that the changing of me 
kind, or denomination, into another kind, or denomination, 
without ' altering their value, is CBlled Reduction, (IT 27.) 
Thus, when we change shillings, into pounds, or pounds into 
shillings, we are said to reduce them. From the foregqing 
examples, it is evident, that, when we reduce a denomina- 
tion of greater value into a denomination of /e95 value, the 
reduction is performed hy multiplication ; and it is then call- 
ed Reduction Descending, But when we reduce a denomina- 
tion of less value into one of greater value, the reduction is 
performed by dioision ; it is then called Reduction Ascending. 
Thus, to reduce pounds to shillings, it is plain, we must 
mxdtiply by 20. And again, to reduce shillings to pounds, 
we must divide by 20. It follows, therefore, that reduction 
descending and ascending reciprocally prove each other. 
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mSDUCTION. 



n 



1. Inl7iS. 13 s. 6|d. how 
many farthiDgs ? 

OPERATION. 
£. s. d, grs, 
17 13 6 3 
209. 



3539. in 17jS. 13 9. 
12 d. 



4242 d 
45^. 



16971 ^9. the Arts, 

In the above example, be- 
cause 20 shillings make 1 
pound, therefore we multiply 
17iS. by 20, increasing the 
product by the addition of the 
given shillings, (13,) which, 
it is evident, must always be 
done in like cases ; then, be- 
cause 12 pence make 1 shil- 
ling, we multiply the shillings 
(353) by 12, adding in the 
given pence, (6.) Lastly, 
because 4 farthings make 1 
penny, we multiply the pence 
(4242) by 4, adding in the 
given farthings, (3.) We 
then find, that in 17i&. 13 s. 
6j^d., are contained 16971 
farthings. 

IF 34. The process in the 
fully examined, will be found 

To reduce high denotninor 
tions to lower^ — Multiply the 
highest denomination by that 
number which it takes of the 
next less to make 1 of this 
higher, (increasing the pro- 
duct by the number given, 
if any, of that less denomina- 



2. In 16971 farihmgSy how 
many pounds ? 

OPERATION. 
Farthlngiiinapeiiiiy, 4)16971 3fr«. 

PenceinaafaUIing, 12)4242 6d. 
ShilUngBinapoimd, 2|0)36|3 13'. 

i7ie. 

Ans. 17 jS. 139. 6fd 

Farthings will be reduced 
to pence, if we divide them 
by 4, because every 4 far- 
things make 1 penny. There- 
fore, 16971 farthings divided 
by 4, the quotient is 4242 
pence, and a remainder of 3, 
which is farthings, of the 
same name as the dividend. 
We then divide the pence 
(4242) by 12, reducing them 
to shillings ; and the shillings 
(353) by 20, reducing them 
to pounds. The last quotient, 
17^., with the several re- 
mainders, 13 s. 6 d. 3 qrs. con- 
stitute the answer. 

Note, In dividing 353 s. by 
20, we cut off the cipher, &c., 
as taught IT 22. 

foregoing examples, if care* 
to be as follows, viz. 

To reduce low denominations 
to higher^ — ^Divide the lowest 
denomination given by that 
number which it takes of the 
same to make 1 of the next 
higher. Proceed in the same 
manner with each succeeding 
deuomiIX%tiQlTi^^sav^S^. l^^i^^s»^^ 



T« 
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tioiiv) Protre^d in the same 
maimer with each succeeding 
deuominutioii) uutil you have 
brought it to the denoHunation 
required. 



broughtit to the denominatfon 
required. 



EXAMPLES FOB PRACTICE. 



3. Reduce Z2£. 15 s. 8d. 
to farthtDgs. 

5. In 29 guineas, at 28 s. 
each, how many farthings ? 

7. Reduce $ 163, at 6 s. 
each, to pence ? 

9. In 15 guineas, how 
many pounds ? 



^. Reduce 31472 farthmgs 
to pounds. 

6. In 38976 farthings, how 
many guineas ? 

8. Reduce 11736 pence to 
dollars. 

10. Red ace 21 £. to guin* 
eas. 



Note. We cannot reduce guineas directly to pounds, but 
we may reduce the guineas to shUlingSj and then the shil 
lings to pounds. 



TROY WEIGHT. 

By Troy weight are weighed gold,* silver, jewels, and all 
liquors. The denominations are pounds, ounces, penny- 
weights, and grains. 

TABLE. 
24 grains (grs.) make 1 pennyweight, marked pwt. 
20 pennyweights - - 1 ounce, ----- oz. ^ 
12 ounces - - - - 1 pound, ----- lb. 



11. Bought a silver tank- 
ard, weighing 3 lb. 5 oz., pay- 
ing at the rate of $ 1^08 an 
ounce ; what did it cost ? 

13. Reduce 2101b. 8oz. 
12 pwt. to pennyweights. 

15. In 7 lb. 11 oz. 3 pwt. 
9 grs. of silver, how many 
giains ? 



12. Paid $ 44^28 for a sil- 
ver tankard, at the rate of 
$ 1^08 an ounce; what did it 
weigh ? 

14. In 60572 pwt how 
many pounds ? 

16. Reduce 45681 grains 
to pounds. 



* The fineness of eold is tried by fire, and is reckoned lu carats, by wtucii 
is understood the 24tn part of any quantity; if it lose nothing iti the trial, it 
is said to lie 24 carats nne ; if it lose 2 carats, it is then 22 carats fine, which 
is the standard for gold. 

Silver which abides the fire without loss is said to be 12 ounces fine. The 
Btaadard for silver coin is 11 oz, 2 pwts. of fine sUver and 18 pwts. oi cop- 
per, melted together. 
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APOTHECARIES' WEIGHT. 

■ • • • I 

Apothecaries' weight* is used by apothecaries and physi- 
cians, in compounding medicines. The denominations aie 
pounds, ounces, drams, scruples, and grains. 

TABIDS. 

20 grains, (grs.) make 1 scruple, marked B. 

3 scruples 1 dram, -. - - 5 • 

8 drams - - 1 ounce, - ^ - J . 

12 ounces - - - - l pound, - ^ - fe. 

17. In9lfo. 8S. 13. 2B.| 18. Reduce 55799gr8. to 
19 grs., how many grains. | pounds. 



. AVOIRDUPOIS WEIGHT.t 

By avoirdupois weight are weighed all things of a coarse 
and drossy nature, as tea, sugar, bread, flour, tallow, hay, 
leather, medicines, (in buying and selling,) and all kinds 
of metals, except gold and silver. The denominations are 
tons, hundreds, quarters, pounds, ounces, and drams. 

TABLE. 

16 drams, (drs.) make 1 ounce, - marked - oz. . 

16 ounces ----- 1 pound, ----- lb. 

28 pounds - - - ^ - 1 quarter, ----- qr. 

4 quarters ----- 1 hundred weight, - - cwt 

20 hundred weight - - 1 ton, ------ T. 

Note 1. In this kind of weight, the words gross and net 
are used. Gross is the weight of ihe goods, together with 
the box, bale, bag, cask, &c., which contains tibem. Net 
weight is the weight of the goods only, after deducting the 
weight of the box, bale, bag, or cask, &c., and all other al- 
lowances. 

^Note 2. A hundred weight, it will be perceived, is 1 12 lb. 
Merchants at the present time, in our principal 8ea-portS| 
buy and sell by the 100 pounds. 

* The pound and ounce apothecaries' weight, and the pound and ounce Troy 
•re the same, only differently dividtdf and smdivided. 

t 176 oz. Troy= 192 oz. avoirdupois, and n5\V>. TttWraXAA.^, wwsftax- 
pois. lib. Troy = 57(»fifrains, and Ub.aWiTduWvass^TfififtlB^^ 

. G 
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19. What will 5 cwt 3 qrs. 
171b. of sugar come to, at 
12^ cents a pound. 

21. A merchant would put 
109 cwt qrs. 12 lb. of 
raisins into boxes, containing 
26 lb. each ; how many boxes 
will it require ? 

23. In 12 tons, 15 cwt 
1 qr. 19 lb. 6 oz. 12 dr. how 
many drams ? 

25. In 28 lb. avoirdupois, 
how many pounds Troy ? 



20. How much sugar, at 
12^ cents a pound, may be 
bought for $ 82'625 ? 

22. In 470 boxes of raisins, 
containing 26 lb. each, how 
many cwt. ? 



24. In 7323500 drams, how 
many tons ? 

26. In 34 lb. oz. 6 pwt 
16 grs. Troy, how many 
pounds avoirdupois ? 



♦■> 



CLOTH MEASURE. 



Cloth measure is used in selling cloths and other goods, 
sold by the yard, orvell. The denominations arc ells, yards, 
quarters, and nails. 

TABLE. 

4 nails, (na.) or 9 inches, make 1 quarter, marked qr. 

4 quarters, or 36 inches, - 1 yard, - - - - yd. 

3 quartei*s, ------ 1 ell Flemish, - - E. Fl 

6 quarters, ------ 1 ell English, - - E. E. 

6 quarters, - - - - - - 1 ell French, - - E.Fr 



27. In 573 yds. 1 qr. 1 na. 
how many nails ? 

9.9. In 151 ells Eng. how 
many yards? 

Nate. Consult IT 34, ex. 9. 



28. In 9173 nails, how ma- 
ny yards ? 

30. In 188} yards, how mar 
ny ells English ? 



LONG MEASURE. 

Long measure is used in measuring distances, or otiier 
things, where length is considered without regard to breadth. 
The denomiDaitions are degrees^ leagues, miles, furlongs, 
«w/5^ jrards, feet, inches, aad baiiej-coiua* ' 
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TABLE. 

3 barley-corns, (bar.) make 1 inch, - maiked 
12 inches, ----- 1 foot, 

3 feet, - 

5 j- yards, or 16 j- feet, 
40 rods, or 220 yards, - - 

8 furlongs, or 320 rods, - 

3 miles, - - - -_ - 
60 geographical, or 69^ > 
statute miles, - - ) 



1 yard, 

1 rod, perch, or pole, - 

1 furlong, - - - _ 

1 mile, - - - - - 

1 league, - - - - 



m. 

ft. 

yd. 

r.p. 

fur. 

M. 

L. 



1 degree. 



deg. or ®. 



360 degrees, - - - - < 

31. How many barley-corns 
will reach round, the globe, it 
being 360 degrees ? 

Note. To multiply by 2, is 
o take the multiplicand 2 
times ; to multiply by 1, is to 
take the multiplicand 1 time ; 
to multiply by j-, is to take the 
multiplicand half a time, that 
is, the half of it. Therefore, 
tc» reduce 360 degrees to stat- 
ute miles, we multiply first by 
the whole number, 69, and to 
tlie product add half the multi- 
plicand. Thus : 

^)360 
69^ 

3240 
2160 

180 half of the multiplicand. 

25020 statute miles in 360 de- 
grees. 

33.^ How many inches from 
Boston to the city of Wash- 
ington, it being 482 miles ? 

35. How many times will a 
wheel, 16 feet and 6 inches 
in circumference, turn round 
in the distance from Boston to 



a great circle, or circumfep- 
ence of the earth. 

32. In 4755801600 barley- 
corns, how many degrees ? 

Note, The barley-corns be- 
ing divided by 3, and that 
quotient by 12, we have 
132105600 feet, which are to 
be reduced to rods. We can- 
not easily divide by 16^ on 
account of the fraction j- ; but 
16^ feet = 33 half feet^ in 1 
rod ; and 132105600 feet == 
264211200 Aa///cc/, which, 
divided by 33, gives 8006400 
rods. 

Hence, when the divisor is 
encumbered with a fraction, 
i or l^ &c., we may reduce 
the divisor to halves^ ov fourths^ 
&c., and reduce. the dividend 
to the same; then the quo- 
tient will be the true answer. 

34. In 30539520 inches, 
how many miles ? 

36. If a wheel, 16 feet 6 
inches in circumference, turn 
round 12800 times in going 
from Bostou V.o !?\w^&Rxv^^^ 



Providence, it being; 40 miles ? \ wliat \a l\xfe ^\«Xa\ie.^'t 
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LAND OR SQUARE MEASURE. 

Square measure is used in measuring land, and any other 
thing, where length and breadth are considered. The de- 
nominations are miles, acres, roods, perches, yards, feet and 
inches. 



IT 35« 3 feet in length make a yard in long measure ; hut it 
requires 3 feet in length and 3 feet in breadth to make a yard 
in square measure ; 3 feet in length and one foot wide make 
3 square feet ; 3 feet in length and 2 feet wide make 2 
times 3, that is, 6 square feet ; 3 feet in length and 3 feet 
wide make 3 times 3, that is, 9 square feet This will 
clearly appear from the annexed figure. 

3 feet =8 1 yard. 



It is plain, also, that a square jfoot, 
that is, a square 12 inches in length 
and 12 inches in hreadth, must con- 
tain 12 X 12 = 144 square inches. 



i 
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TABLE. 

144 square inches = 12 X 12 ; that is', 
12 inches in length and 12 inches 
in hreadth ------ 

9 8quarefeet=3x3; that is, 3 feet ) 

in length and 3 feet in hreadth ) 

30^ square yards = 6^ X 6j^, or 272J ) 

square feet = 16^ X 16^, - J 

40 square rods, ------ 

4 roods, or 160 square rods, 

640 acres, ------ 



make 1 square foot 

- 1 square yard. 

^ ( 1 square rod, 
" ^ perch or pole. 

■ - 1 rood. 

• - 1 acre. 



- - 1 square mile. 

Note, Gunter's chain, used in measuring land, is 4 rods 
in length. It consists of 100 links, each link being 7-^ 
inches in length ; 25 links make 1 rod, long measure, and 
625 square links make 1 sqmre rod. 



IT 35, 36. 

37. In 17 acres 3 roods 12 
rods, how many squar 

Note. In reduciog 
feet, the multiplier ' 
272i. To multiply by ^, is to 
take a fourth part of the i 
tiplicand. The principh 
the same as shown IT 



39. Reduce 64 sc]Uiire miles 
to square feet ? 

41. There is a town 6 miles 
square ; how many squi 
miles in that town? h 
maAy acres? 



38. In 776457 square feet, 

Nole. Here we have 776457 
square feet to be divided by 
272^. Reduce the divisor to 
Jourlhs, that is, to the lowest 
denomiMation contaiued iit it ; 
then reduce the dividend to 
fouTtha, that is, to the suiiie 
denominatiou, as shown II 34, 
ex. 32. 

40. In 1,784,217,600 square 
feet, how many square miles ? 

42. Reduce 23040 acres to 
square miles. 



SOLID OR CUBIC MEASURE. 

Solid or cuhic measure is used in measuring things that 
have lea)^h, breadth, and thickness; such as timber, wood, 
stone, bales of goods, &c. The denominations are cords, 
tons, yards, feet, and inches. 

IT 36> It has been shown, that a square yard contains 
3X3 =; 9 square feet A cubic yard is 3 feet long, 3 feet 
wide, and 3 feet thick. Were it 3 ffet long, 3 feet wide, 
and one foot thick. It would contain 9 cubic feet; if 2 feet 
thick, it would contain 2 X 9 = 18 cubic feet; and, as it is 
3 X 9 = 27 cubic feet. This 
will clearly appear from tiie 
annexed figure. 

It is plain, also, that a cubic 
foot, that is, a solid. 12 inches 
in length, 12 inchebiii breadtl:, 
and 12 inches in thickness 
will contain ?2 X 12 X 12 =r^ 
1728 solid or cubic inches. 
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TABLE. 

1728 solid inches, = 12 X 12 X 12, ^ 

that is, 12 inches in length, > make 1 solid foot 
12 in hreadth, 12 in thickness, } 
27 solid feet, = 3x3X3 - - -- 
40 feet of round timber, or 60 feet > 

of hewn timber, - - - - j " 
128 solid feet, =8X4X4, thU S 

is, 8 feet in length, 4 feet in > - - 
width, and 4 feet in height, ) 

Note, What is called a cordfoot^ in measuring wood, is 
16 solid feet ; that is, 4 feet in length, 4 feet in width, and 
1 foot in height, and 8 such feet, that is, 8 cord feet make 
1 cordr 



1 solid yard. 
1 ton or load. 

1 cord of wood. 



43. Reduce 9 tons of round 
timber to cubic inches. 

45. In 37 cord feet of wood, 
how many solid feet ? 

47. Reduce 64 cord feet of 
wood to cords. 

49. In 16 cords of wood, 
how many cord feet? how 
many solid feet ? 



44. In622080 cubic inches; 
ho\Y many tons of round tim- 
ber? 

46. In 592 solid feet of 
-wood, how many cord feet ? 

48. In 8 cords of wood, how 
many cord feet ? 

50. 2048 solid feet of wood, 
how many cord feet? how 
many cords? 



WINE MEASURE.- 

Wine measure is used in measuring all spirituous liquors, 
ale and beer excepted ; also vinegar and oil. The denomi- 
nations are tuns, pipes, hogsheads, barrels, gallons, quarts^ 
pints, and gills. 

TABLEt 

4 gills (gi.) - make - - 1 pint, marked pt. 

2 pints -------1 quait, - - - qt. 

4 quarts ------ 1 gallon, - - -. gal. 

31^ gallons ------ i barrel, - i - bar. 

63 gallons ------ 1 hogshead, . - - hhd. 

2 hogsheads ----- i pipe, - - - P. 

2 pipes, or 4 hogsheads 1 tun, - - - - T. 

A^/e, A gsilloUy wine measure, contains 231 cubic inches. 
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51. Reduce 12 pipes of wine 
to pints. 

53. In 9 P. 1 hhd. 22 gals. 
3 qts. how many gills ? 

65. In a tun of cider, how 
many gallons ? 



52. In 12096 pintsof Wine, 
how many pipes ? 

54. Reduce 39032 gills to 
pipes. 

56. Reduce 252 gallons to 
tuns. 



ALE OR BEER MEASURE. 

Ale or beer measure is used in measuring ale, beer, and 
milk. The denominations are hogsheads, barrels, gallons, 
quarts, and pints. 

TABLE. 

* 

2 pints (pts.) - make - 1 quart, - marked qt 

4 quarts ----- i gallon, ----- gal. 

36 gallons - - - - i b^arrel, ----- bar. 

54 gallons ----- 1 hogshead, - - - - hhd. 

Note. A gallon, beer measure, contains 282 cubic inches. 



57. Reduce 47 bar. 18 gal. 
of ale to pints. 

59. In 29 hhds. of beer, 
now many pints ? 



58. In 13680 pints of ale, 
how many barrels ? 

60. Reduce 12528 pints to 

hogsheads. o ? 



'i > i ' 



4 DRY MEASURE. 
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Dry measure is used in measuring all dry .go-^fejciucn as 
grain, fruit, roots, salt, coal, &c. The denommations are 
chaldrons, bushels, pecks, quarts, and pints. 

TABLE. 

2 pints (pts.) make - 1 quart, - marked - qt. 

8 quarts 1 peck, - . - - - - pk. 

4 pecks - - - - - 1 bushel, ----- bu. 

36 bushels ----- 1 chaldron, - -. - - ch. 

NotB% A gallon, dry measure, contains 268^ cubic inches. 
A Winchester bushel is 18^ inches in diameter, 8 inches 
deep, and contains 2150f cubic inches. 
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61. In 75 bushels of wheat, 
how many piuts? 

63. Reduce 42 chaldrons of 
coals to pecks. 



62. In 4800 pints, how ma- 
ny bushels ? 

64. lu 6048 pecks, how ma- 
ny chaldrons ? 



TIME. _ 

The denominations of time are years, months, weeks, 
days, hours, minutes, and seconds. 

TABL.E. 

60 seconds (s.) - make - 1 minute, marked m. 

60 minutes ^ ------ 1 hour, - - - - h. 

24 hours -------1 day, - - - - d. 

7 days -------l week, - - - - w. 

4 weeks ------ 1 month, - - - - mo 

13 months, 1 day and 6 hours, > 1 common, or > 

or 365 days and 6 hours, ) Julian year, ) . ' ^^' 

IT 37- The year is also divided into 12 calendar months, 
which, in the order of their succession, are numbered as fol- 
lows, viz. 

January, 1st month, has 31 days. 
February, 2d, - v- - 28 
March, 3d, - - - 31 

Mayl' I 5!h; I - I 31 ^t\'^T^.^P^^ 

June - 6th 30 canbedividedby4 with- 

July, - 7th 31 outaremainder,,tiscall. 

Auffust 8th 31 P y^*^ ^"^ which 

September, 9th; I I I ^30 February has 29 days. 

October, 10th,-- - - 31 

November, 11th, - - - 30 

December, 12th, - - - 31 

The number of days in mich month may be easily fixed in 
the mind by committing to memory the following lines : 

Thirty days hath September, 
April, June, and November, 
;, February twenty-eight alone ; 
AH the rest have thirty-one. 
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The first seven letters of the alphabet, A, B, C, D, E, F, G, 

are used to mark the several days of the week, and they are 
disposed in such a manner, for every year, that the letter A 
shall stand for the 1st day of January, B for the 2d, &c. In 
pursuance of this order, the letter which shall stand for Sia^ 
dayj in any year, is called the Dominical letter for that year. 
The Dominical letter being known, the day of the week 
on which each month comes in may be readily calculated 
from the following couplet : 

At Dover Dwells George Brown, Esquire, 
Crood 'Carlos Finch And David Fryer. 

These words correspond to the 12 months of the year, and 
the first letter in each word marks the day of the week on 
which each corresponding month t^omes in ; whence any other 
day may be easily found. For example, let it be required 
to find on what day of the week the 4th day of July falls, in the 
year 1827, the Dominical letter for which year is G. Good 
answers to July ; consequently, July comes in on a Sunday; 
wherefore the 4th day of July falls on Wednesday. 

Note. There are ttoo Dominical letters in - /eoy? years, 
one for January and February, and another for the rest of 
the year. 



65. Supposing your age to 
be 15 y. 19 d. lib. 37m. 
45 s., how many seconds old 
are you, allowing 365 days 6 
hours to the year ? 

67. How many minutes from 
the 1st day of January to the 
14th day of August, inclusive- 

69. How many minutes from 
the commencement of ibe war 
between America and Eng- 
land, April 19th, 1775, to the 
settlement of a general peace, 
which took place Jan. 20th, 
1783 ? 



66. Reduce 4760i7465 se- 
conds to years. 



68. Reduce 325440 rumutes 
to days. 



70. In 4079160 m nutes, 
how many years ? 
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CIRCULAR MEASURE, OR MOTION. 

Circular measure is used in reckoning latitude and longi- 
tude ; also in computing the revolution of the earth and 
other planets round the 8un« The denominations are circles, 
si^s, degrees, minutes, and seconds. 

TABL.E. 

60 seconds (") - make - 1 minute, - marked - / 

60 minutes ----- l degiee, ----- o 

30 degrees - - - - - 1 sign, ------ s. 

12 signs, or 360 degrees, - 1 circle of the zodiac. 

Note. Every circle, whether great or small, is divisible 
into 360 equal parts, called degrees. 



71. Reduce 9 s. 130 25' to 
seconds. 



72. In 1020300", how many 
degrees ? 



The following are denommatwas of things not included in 
the Tables :— 

12 particular things - make - 1 dozen. 
12 dozen ------«--i gross. 

12 gross, or 144 dozen, - - - - l great gross. 

Also, 
20 particular things - make - 1 score. 

6 points make 1 line, k used in measuring the length of 
12 lines - - 1 inch, \ the rods of clock pendulums. 

4 inches - - 1' hand, j "'f'^ ^^ "'^^"""S ^^ ^^'S^* ^^ 

' ( horses. 

6 feet - - 1 fathom, used in measuring depths at sea. 

112 pounds - - make - - 1 quintal of fish. 

24 sheets of paper - make - 1 quire. 
20 quires -------1 ream. 



SUFPIiSMENT TO HXSDUCTZON 

QUESTIONS. 

1. What js reduction? 2. Of how many varieties is re- 
duction ? 3. What is understood by different denonnnationSf 
AS of money, weight, measure, &c. i* 4. How are high de- 
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nominations brought into lower ? 5. How are low denomi- 
nations brought into higher ? 6. What are the denomina- 
tions of English money ? 7. What is the use of Troy weight, 

and what are the denominations ? 8. avoirdupois 

weight ? the denominations ? 9. What distinction do 

you make between gross Mid net weight? 10. What dis- 
tinctions do you make between long, square, and cubic 
measure? 11. What are the denominations in long mea- 
sure ? 12. in square measure ? ^Id. in cubic mea- 
sure? 14. How do you multiply by ^ ? 15. When the di- 
visor contains a fraction, how do you proceed? 16. How is 
the superficial contents of a square figure found ? 17. How 
is the solid contents of any body found in cubic measure ? 

18. How many solid or cubic feet of wood make a cord ? 

19. What is understood by &• cord foot! 20. ]EIow many 
such feet make a cord ? 21. What are the denominadons 

of dry measure ? 22. of wine measure ? 23. -^ of 

time ? 24. — — of circular measure ? 25. For what is cir- 
cular measure used ? 26. How many rods in length is 6un- 
ter's chain ? of how many links does it consist ? how many 
links make a rod ? 27. How many rods in a mile ? 28. How 
many square rods in an acre ? 29. How many pounds make 
1 cwt? 

EXERCISES. 

1. In 46iS . 4 s., how many dollars ? Ans. $ 154. 

2. In 36 guineas, how many crowns, at 6 s. 7 d. each ? 

Ans, 153 crowns, and 9 d. 

3. How many rings, each weighing 5 pwt 7 grs., may be 
made of 3 lb. 5 oz. 16 pwt 2 grs.' of gold ? Ans. 158. 

4. Suppose West Boston bridge to be 212 rods in length, 
how many times will a chaise wheel, 18 feet 6 inches in 
circumference, turn round in passing over it ? 

Ans, 189^^^ times. 
6. In 470 boxes of sugar, each 26 lb., how many cwt. ? 

6. In 10 lb. of silver, how many spoons, each weighing 
6 oz. 10 pwt ? 

7. How many shingles, each covering a space 4 inches 
one way and 6 inches the other, would it take to cover 1 
square foot ? How many to cover a roof 40 feet long, and 
24 feet vnde ? (See IT 25.) Ans. to the last, 5760 shingles. 

8. How many cords of wood in a pile 26 feel \ttVk%^ ^ ^'w^^. 
wide, and 6 feet high ? Am. 4 eQi&&) wA'l ^w^V^X- 
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9. There is a room 18 feet in length, 16 feet in width, 
and 8 feet in height ; how many rolls of paper, 2 feet wide, 
and containing 1 1 yards in each roll, will it take to cover the 
walls? Ans. 8f|. 

10. How many cord feet in a load of wood 6 j- feet long, 

2 feet wide, and 5 feet high ? Ans, 4^ cord feet 

11. If a ship sail 7 miles an hour, how far will she siil, 
at that rate, in 3w. 4d. 16 h. ? - 

12. A merchant sol^2 hhds. of brandy, at $ 2^75 a gal- 
lon; how much did ^||]| hogshead come to, and to how 
much did the whole amdtint ? 

13. How much cloth, at 7 s. a yard, may be bought for 
29iS. Is.? 

14. A goldsmith sold a tankard for lOiS. 8 s. at the rate 
of 5 s. 4 d. per ounce ; how mpch did it weigh ? 

15. An ingot of gold weighs 2 lb. 8 oz. 16 pwt ; how 
much is it worth at 3 d. per pwt. ? 

16. At $ 0^18 a pound, what will 1 T. 2 cwt 3 qrs. 16 lb 
"ol lead come to ? 

17. Reduce 14445 ells Flemish to ells English. 

- 18. There is a house, the roof of which is 44^ feet in 
length, and 20 feet in width, on each of the two sides ; if 

3 shingles in width cover one foot in length, how many 
shingles will it take to lay one course on this roof? if 3 
courses make one foot, how many courses will there be on 
one side of the roof? how many shingles will it take to 
cover one side ? to cover both sides ? 

Ans. 16020 shingles. 

19. How many steps, of 30 inches each, must a man take 
in travelling 54^ miles ? 

20. How many seconds of time would a person redeem 
in 40 years, by rising each morning ^tiour earlier than he 
now does ? 

21. If a man lay up 4 shillings each day, Sundays ex- 
cepted, how many dollars would he lay up in 45 years ? 

22. If 9 candles are made from 1 pound of tallow, how 
many dozen can be made from 24 pounds and 10 ounces ? 

23. If one pound of wool make 60 knots of yam, how 
many skeins, of ten knots each, may be spun from 4 pounds 
6 ounces of wool ? 
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ADDXTXOir 

OF COMPOUND NUMBERS. 

^ 38. 1. A boy bought a knife for 9 pence, and a comb 
for 3 pence ; how much did he give for both ? Ans. 1 shilling. 

2. A boy gave 2 s. 6 d. for a slate, and 4 s. 6 d. for a book ; 
Low much did he give for both ? 

3. Bought one book for 1 s. 6 d., another for 2 s. 3 d., an- 
other for7 d. ; how much did they all cost ? Ans, 4 s. 4 d. 

4. How many gallons are 2 qts. -}- 3 qts. -j- 1 qt. ? 

5. How many gallons are 3 qts. -f" 2 qts. -j- 1 qt. -j- 3 
qts. + 2 qts. ? 

6. How many shillings are 2 d. -}- 3 d. -f- ^ d. -{- 6 d. -{- 7d. ? 

7. How many pence are 1 qr. -{- 2 qrs. + 3 qrs* + 2 qrs. 
-)- 1 qr. ? 

8. How many pounds are 4s. -}- 10s. + 15s. -f- Is.? 

9. How many minutes are 30 sec. + 46 sec. -}- 20 sec. ? 

10. How many hours are 40 min. + 25 min. -)- 6 min.? 

11. How many days are 4 h. + 8 b. -f- 10 h. + 20 h. ? 

12. How many yards in length are 1 f. -[- 2 f. -|- 1 f. ? 

13. How many feet are 4 in. + 8 in. -j- 10 in. -|-^2 in. 
+ lin.? 

14. How much is the amount of 1 yd. 2 ft. 6 in. -j- 2 yds. 
1ft. Sin. ? 

15. What is the amount of 2 s. 6 d. +4 s. 3 d. +7s. 8d. ? 

16. A man has two bottles, which he wishfes to fill with 
wine ; one will contain 2 gal. 3 qts. 1 pt, and the other 3 
qts. ; how much wine can he put in* them ? 

17. A man bought a horse for 15iS. 14 s. 6 d., a pair of 
oxen for 20 iS . 2 s. 8 d., and a cow for 5iS . 6 s. 4 d. ; what 
did he pay for all ? 

When the numbers are large, it will be most convenient 
to write them down, placing those of the same kind, or de- 
nomination, directly under each other, and, beginning with 
those of the least value, to add up each kind separately. 

OPERATION. In this example, -adding up the 

^- '• ^' column of pence, we find, the amount 

15 14 6 to be 18 pence, which being = 1 s. 

^0 2 8 Q j^^ j|. |g piaiDj that ^e may write 

^ ^ ^ down the 6 d. under the column pf 

Ans* 41 3 6 pence, and reserve the 1 ^. \ft\i^*^\^ 

' . ed iu wiftk iVfe oVher ^^\si^» 

H 
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Next, adding up the column of shillings, together with 
the 1 s. which we reserved, we find the amount to he 23 s 
= 1 iS . 3 s. Setting the 3 s. Under its own column, we add 
the 1 £ . with the other pounds, and, finding the amount to be 
41 iS ., we write it down, and the work is done* 

Ana. 4l£. 3 s. 6 d. 

Note. It will be recollected, that, to reduce a lower into 
a higher denomination, we divide~hy the number which it 
takes of the lower to make one of the higher denomination. 
In addition, this is usually called carrying for that number : 
thus, between pence and shillings, we cany for 12, and be- 
tween shillings and pounds, for 20, &c. 

The above process may be given in the form of a general 
Rule for the Addition of Compound Numbers : 

I. Write the numbers to be added so that those of the 
same denomination may stand directly under each other. 

II. Add together the numbers in the column of the lowest 
denomination, and carry for that number which it takes of 
the same to make one of the next higher denomination 
Proceed in this manner with all the denominations, till yon 
come to the last, whose amount is written as in simple num- 
bers. 

Proof The same as in addition of simple numbers. 

gxampl.es for practice. 



£. 


8. 


d. 


yr. 


£. 


8, 


d. 


£. *. 


d. 


46 


11 


3 


2 


72 


9 


H 


183 19 


4 


16 


7 


4 





18 





lOi 


8 17 


10 


538 


19 


7 


1 


36 


16 


^i 


15 


4 ~ 



Troy Weight. 



Vb. 


oz. 


pwt. 


g^* 


oz. 


pwU, gr 


«z. pwt. gr. 


36 


7 


10 


11 


6 


14 9 


18 


42 


6 


9 


13 


8 


6 16 


13 16 


81 


7 


16 


15 


3 


11 10 


3 7 4 



Bought a silver tankard, weighing 2 lb. 3 oz., a silver 
eup^ weighing 3 oz. 10 pwt, and a silver thimble, weighing 
^pwt 13 grs* } what was the we^fhl oi \3afc yrhole ? 
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Atoibdupois Weight. 



T. 


ewt. qr. 


lb. 


oz. 


i2r. 


ewt. qr, lb. 


oz. 


dr 


14 


11 1 


16 


5 


10 


16 3 18 


6 


14 


25 


2 


11 


9 


16 


2 16 


6 


12 


7 


18 


26 


11 


9 


22 


11 


10 



A man bought 6 loads of hay, weighing as follows, viz. 
23 ewt ( z= 1 T. 3 ewt) 2 qrs. 171b. ; 21 ewt 1 qr. 16 lb. ; 
19 ewt qr. 24 lb.; 24 ewt 3 qrs. ; 11 ewt. Oqr. lib.; 
how many tons in the whole ? 

Cloth Measure. 

yds. qr. na. - E. Fl. qr. na. ^ E. En. qr. na. 

36 1 2 I ?. 41 1 2 76 4 2 

41 2 3 '^^ 18 2 3 31 1 

65 - 3 1 67 1 28 3 1 



There are four pieees of cloth, whieh measure as follows, 
viz. 36 yds. 2 qrs. 1 na. ; 18 yds. 1 qr. 2 na. ; 46 yds. 3 qrs. 
3 na. ; 12 yds. qr. 2 na. ; how many yards in the whole ? 

LoNO Measure. * 

* 

Deg. mi. fur. r. ft. in. bar. Mi. fur.poU 

69 46 6 29 15 id 2 37 

216 39 1 36 14 6 1 

678 63 7 24 9 8 1 



8 6 27 



Land or Square Measure. 

Pol. ft. in. A. rood. pot. ft. in. 

36 179 137 66 3 37 245 228 

19 248 119 29 1 28 93 26 

12 96 75 416 2 31 128 119 
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There are 3 fields, which measure as follows, viz. 17 A. 
3r. 16 p.; 28 A. 5 t. 18 p.; IIA. Or. 25p.; how much 
land in the three fields ? 

SouD OR Cubic Measure. 



Ton. 
29 


fU in, 
36 1229 






yds, ft, in, 
76 22 1412 




cords. 
37 


119 


12 


19 64 






9 26 "195 




9 


110 


8 


11 917 






3 19 1091 




48 


127 








Wine Measure. 










Hhd, gal. qts. pts, 
51 53 1 1 


Tun. 
37 


hhd. 
2 


gal. qts. 
37 ^ 






27 39 


3 





19 


1 


59 1 






9 13 





1 


28 


2 








A merchant hought two casks of hrandy, containing ai 
follows, viz. 70 gal. 3 qts. ; 67 gal. 1 qt ; how many hogs* 
heads, of 63 gal. each, in the whole ? 

^ Dry .Measure. 





Bus. 


P- 


qt. 


pt. 






Ch, 


bus. 


P- 


qts. 






36 


2 


5 


1 






48 


27 


3 


5 




1 


19 


3 


7 









6 


29 


1 


7 




• 










1 


Time. 


- 




V 




» 


Y. 


mo. 


to. 


d. 


h. 


ffl. 


s. 




Y. 


m. 


10. 


d. 


57 


11 


3 


6 


23 


55 


11 




40 


3 


1 


5 


84 


9 


2 





16 


42 


18 




16 


7 





4 


32 


6 


0* 


6 


i^ 


18 


6 




27 


6 


2 











< 


I 






" 








« 


:U^ 

















■■^:^ 
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SUBTRACTXOnr 

OF COMPOUND NUMBERS. 

^ 39. 1. A boy bought a knife for 9 cents, and sold it 
for 17 cents ; how much did he gain by the bargain ? 

2. A boy bought a slate for 2 s. 6 d., and a book for 3 s. 6 d. , 
how much more was the cost of the book than of the slate ? 

3. A boy owed his playmate 2 s.; he paid him 1 s. 6 d. ; 
how much did he then owe him ? 

4. Bought two books ; the price of one was 4 s. 6 d., the 
price of the other 3 s. 9 d. ; what was the difference of tht^ir 
costs ? 

6. A boy lent 5«. 3d.; he received in payment 2 s. 6 d. ; 
how much was then due ? 

6. A man has a bottle of wine containing 2 gallons and 3 
quarts ; after turning out 3 quarts, how much remained ? 

7. How much is 4 gal. less 3 gal. ? 4 gal. — (less) 2 qts. ? 
4 gal. — 1 qt. ? 4 gal. — 1 gal. 1 qt. ? 4 gal. — 1 gal. 2 qts. ? 
4 gal. -^ 1 gaL 3 qts. ? 4 gal. — 2 gal. 3 qts. ? 4 gal. 1 qt. 

— 1 gal. 3 qts. ? 

8. How much Is 1 ft — (less) 6 in. ? 1 ft. — 8 in. ? 6 ft. 
3in. — IfL 6in. ? 7ft. Sin. — 4ft. 2in.? 7ft8in. — 5ft 
10 in. ? 

9. What is the difference between 4iS . 6 s. and 1 iS . 8 s. ? 

10. How much is 3ig. — (less) 1 s. ? 3iB.#— 2 s. ? Z£. 

— 38.? 3£. — 15s.? 3JB. 4s. — 2ie.6s,? 10iB.4s. — 
5ie.8. s? 

11. A man bought a horse for 30iS. 4s. 8d., and a cow 
for 5£. 14 s. 6 d. ; what is the difference of their costs ? 

OPERATION. As the two numbers are large, 

\/r J oA ^\ 1* it will he cotivenient to write 
Mnvmd, 30 4 8 ^^^ ^ ^^^ l^^^ ^^^^^ ^^^ , 

SubiraJiend, 5 14 6 ^^^^^^^^ ^^^^^ ^^^^^ p^^^^^ ^l^jj. 

Am. 24 10 2 lings under shillings, &c. We 

may now take 6 d. from 8d., and 
there will remain 2 d. Proceeding to the shillings, we can- 
not take 14 s. from 4 s., but we may borrow^ as in simple num- 
bers, 1 from the pounds, = 20 s., which joined to the 4 s. 
makes 24 s., from which taking 14 s. leaves 10 s., which we 
set down. We must now carry 1 to the 5iS., making 6£,^ 
which taken from 30£ . leaves 24£ ., ^lYid 1\:^^ nno^K^ ^^\sr.. 

M/e, The most convemeiil way inAaoxxo^wS^K^^v^-k^^ '^'^* 
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traci die subtrahend from the figure borrowed, and add the 
diflference to the minuend. Thus, in the above example, 14 
from 20 leaves 6, and 4 is 10. 

The process in the foregoing example may be presented 
in the form of a Rule for the Subtraction of Compound Numr 
hers, 

I. Write down the sums or quantities, the less under the 
greater, placing those numbers which are of the same de- 
nomination directly under each othei. 

II. Beginning with the least denomination, take sacces- 
sively the lower number in each denomination from the up- 
per, and write the remainder underneath, as m subtraction 
of simple numbers. 

III. If th€ lower number of any denomination be greater 
than the upper, borrow as many units as make one of the 
next highei denomination, subtract the lower number there- 
from, and to the remainder add the upper number, remem- 
beriug always to add 1 to the next higher denomination for 
that which you borrowed. 

Proof Add the remainder and the subtrahend tog^ther^ 
as in subtraction of simple numbers ; if the work be right, 
the amount will be equal to the minuend. 

GXAMPIiES FOR PRACTICE. 

1. A merchant sold goods to the amount of 1 36 iS . 7 s. 6 j^ d., 
and received in payment 50iS..10s. 4fd; how much re- 
mained due ? Ans, Sb£, 17 s. If d. 

'2. A man bought a farm for 1256iS. 10 s., and, in selling 
it, lost Sl£ . 10 s. 6 d. ; how much did he sell it for ? 

Ans. 1168£. 19 s. 6d. 

3. A man bought a horse for 27iS . and a pair of oxen for 
19 £. 12 s. 8^ d. ; how much was the horse valued more than 
the oxen ? 

4. A merchant drew from a hogshead of molasses, at one 
time, 13 gal. dqts. ; at another time, 5 gal. 2 qts. 1 pt. ; 
what quantity was there left I Am, 43 gal. 2 qts. 1 pt. 

5. A pipe of brandy, containing 118 gal. sprang a leak, 
when it was found only 97 gal. 3 qts. 1 pt. remained in the 
cask ; how much was the leakage ? 

6. There was a silver tankard which weighed 3 lb. 4 oz. ; 
the lid alone weighed 5oz. 7pwt. 13grs. ; how much did 

the tankaxd weigh without tlie \id ^ 
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7. From 15 lb. 2 oz. 5 pwt. take 9 oz. 8 pwt. 10 grs. 

8. Bought a hogshead of sugar, weighing 9 cwt. 2 qrs. ^ 
17 lb. ; sold at three several times as follows, viz. 2 cwt. 1 qr. 
11 lb. 6 oz. ; 2 qrs. 18 lb. 10 oz. ; 25 lb. 6 oz. ; what was the 
weight of sugar which remained unsold ? 

Am. 6 cwt. 1 qr. 17 lb. 11 oz. 

9. Bought a piece of black broadcloth, containing 36 yds. 
2 qrs. ; two pieces of 1)lue, one containing 10 yds. 3 qrs. 
2 na.,,the other, 18 yds. 3 qrs. 3 na. ; how much more was 
there of the black than jof the blue ? 

10. From 28 miles, 6 fur. 16 r. take 15 m. 6 fur. 26 r. 12 ft. 

11. A farmer has two mowing fields; one containing 13 
acres 6 roods; the other, 14 acres 3 roods: he bas two 
pastures also ; one containing 26 A. 2 r. 27 p. ; the other, 
45 A»> 5 r. 33 p. : how much more has he of pasture than of 
mowing ? 

12. From 64 A. 2 r. 11 p. 29 ft. take 26 A. 6 r. 34 p. 132 ft. 

13. From a pile of wood, containing 21 cords, was sold, at 
one time, 8 cords 76 cubic feet ; at another time, 5 cords 7 
cord feet ; what was the quantity of wood left ? 

14. How many days, hours and minutes of any year will 
be future time on the 4th day of July, 20 minutes past 3 
o'clock, P. M. ? Ans. 180 days, 8 hours, 40 minutes. 

15. On the sdme day, hour and minute of Jtily, giten.in 
the above example, what will be the difierenee between the 
past and future time of that month ? :- 

16. A note, bearing date Dec. 28th, 1826, was paid Jan. 
2d, 1827 ; how long was it at interest ? 

The distance of time from one date to that of another may 
be found by subtracting the first date from the last, observing 
to number the months according to their order. (IT 37.) 

OPERATION. 

A y. C 1827. Istm. 2d day. Note. In casting in- 

I 1826. 12 28 terest, each month is 

. Ans. ~0~ld 4d^ reckoned 30 days. 

17. A note, bearing date Oct. 20th, 1823, was paid April 
25th, 1825 ; how long was the note at interest ? 

18. What is the difference of time from Sept. 29, 1816, to 
April 2d, 1819 ? Ans. 2 y. 6 m. 3 d 

19. London is 51^ 32', and Boston 42° 23' N. latitude, 
what is the difference of latitude betwe.e.\i \3afc N^n^ ^^ra.^X 
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20. Boston is 71** 3', and the city of Washington is 7T 
43' W. longitude ; what is the difference of longitude be- 
tween the two places ? Am. 6° 40'. 

21. The island of Cuba lies between 74** and 85° W. lon- 
gitude; how many degrees in longitude does it extend ? 

IT 40. 1. When it is 12 o'clock at the most easterly ex- 
tremity of the island of Ouba, what will be the hour at the 
most westerly extremity, the difference in longitude be- 
ingir? 

Note. The circumference of the earth being 360°, and 
the earth performing one entire revolution in 24 hours, it 
follows, that the motion of the earth, on its surface,, from 
west to east, is 

15° of motion in 1 hour of time; consequently, 
1° of motion in 4 minutes of time, and ^ 
1' of motion in 4 seconds of time. 

From these premises it follows, that, when there is a dif' 
ference in longitude between two places, there will be a 
corresponding difference in the hour, or time of the day. 
The difference in longitude being 15°, the difference in time 
will be 1 hour, the place easterly having the time of the da? 
1 hour earlier than the place westerhfy which must be pa> 
ticularly regarded. 

If the difference in longitude be 1°, the differencein time 
will be 4 niinutes, &c. 

Hence, — If the difference in longitude, in degrees and 
minutes, between two places, be multiplied by ^4, the pro- 
duct will be the difference in time, in minutes and seconds, 
which may be reduced to hours. 

We are now prepared to answer the above question. 

11° ^ Hence, when it is 12 o'clock at the 

4 most easterly extremity of the island, 

"~" . it will be 16 minutes past 11 o'clock 

44 mnutes. ^^ ^^^ ^^^^^ western extremity. 

2. Boston being 6° 40' E. longitude from the city of 
Washington, when it is 3 o'clock at the city of Washington, 
what is the hour at Boston ? 

Ans. 26 minutes 40 seconds past 3 o'«*lock, 

3. Massachusetts being about 72°, ,ncl the- Sandwich 
Islands about 155° W. longitude, when it is 28 minutes past 

ff o^dockf A. M. at the Sandwich Islands, what will be the 
'^our m Massachusetts ? Aa8% \'2Lo*c\o<sk.^xn.oQu-. 
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MUKTIPKICATIOir flc DZVISIOBT 

OF COMPOUND NUMBERS. 



IT 41. 1. A man bought 2 yards of cloth, at 1 s. 6 d. per 
yard; what was the cost ? 

2. If 2 yards of cloth cost 3 shillings, what is that per 
yard ? 

3. A man has three pieces of cloth, each measuring 10 
yds. 3 qrs. ; how many yards in the whole ? 

4. If 3 equal pieces of cloth contain 32 yds. 1 qr., how 
much does each piece contain ? 

5. A man has five bottles, each containing 2 gal. 1 qt. 1 pt. ; 
how much wine do they all contain ? 

6. A man has 11 gal. 3qts. 1 pt of wine, which he would 
divide equally into five bottles ; how much must he put into 
each bottle ? . 

7s How many shillings are 3 times 8 d. ? ■ 3 X 9 d. ' 
^— 3X 10 d.? 4X'7d. ? 7X6d.? 10 X 



9d.? 



2X3 qrs. ? 



6 X 2 qrs. ? 



8. How much is one third of 2 shillings ? 

3d.? ^of2s. 6d.? iof2s. 4d.? 

6d.? ^of IS. 6d.? ^of IJd.? - 

9. At l£. 5 s. 8f d. per 
yard, what will 6 yards of 
cloth cost? 



— ^ of 2 s. 

— i of 3 s. 
i of 2i d. ? 



10. If 6 yards of cloth cost 
7£ . 14 s. 4i d., what is the 
price per yard ? 

Here, as the numbers are large, it will be most convenient 
to write them down before multiplying and dividing. 



OPERATION. 

£. 8. d. qr. 

1 6 8 3 price of 1 yard. 
6 immber of yards. 

Ana. 7 14 4 2 cost of Q yards. 

6 times 3 qrs. are 18 qrs. = 
4 d. and 2 qrs. over ; we set 
down the 2 qrs. ; then, 6 times 
8 d. are 48 d., and 4 to carry 
makes 52 d. = 4 s. and 4 d. 



OPERATION. 
£Si, 8. d. qr, 

6)7 14 4 2 cost of Q yards. 

> I I ■ ■■ ■II. ^ 

1 5 8 3 price bf 1 yard. 

Proceeding after the man- 
ner of short division, 6 is con- 
tained in 7iS . 1 time, and 1 £ . 
over ; we write down the 
quotient, and reduce the re- 
mainder {l^') to shillings, 
(20 s.,) which^witbilVi^^N^^i. 



over, which we writedown; ^^-cvo.,; vyuii.u.^'«^vvv..>.v^v.^v.^** 
again, 6 times 5 s. are 30 8.\slii\\mgB^ (^\/^^.^l TcaNLfc'^'^'s..\ 
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tr4i 



find 4 to cany makes 34 s. =: 
1£, aud 148. over; 6 times 
1£, are 6£.j and 1 to carry 
makes 7£ ., which we write 
down ; and it is plain, that the 
united products arising from 
the several denominations is 
the real product arising from 
the whole compound number. 



11. Multiply 3 JS. 4 8. 6 d. 
hy 7. 

13. What will be the cost 
of 5 pairs of shoes at 10 s. 6 d. 
a pair ? 

15. In 5 barrels of wheat, 
each containing 2 bu. 3 pks. 
6 qts., how many bushels ? 

It. How many yards of 
cloth will be required for 9 
coats, allowing 4 yds. 1 qr. 
3 na. to each ? 

19. In 7 bottles of wine, 
each containing 2 qts. 1 pt 3 
gills, how many gallons ? 

21. What will be the 
weight of 8 silver cups, each 
weighing 6 oz. 12 pwt. 17 
grs. ? 

23. How much sugar in 12 
hogsheads, each containing 
9cwt. 3qrs. 21 lb. ? 

25. In 15 load.a of hay, each 
weighing 1 T. 3 cwt 2 qrs., 
bow many ions? 



6 in ^4 s. goes 5 times, and 4 s 
over ; 4 s. reduced to pence 
= 48 d., which, witli the 
given pence, (4 d.,) make 52 
d. ; 6 in 52 d. goes 8 times, and 
4 d. over ; 4 d. zr 16 qrs., 
which, with tht given qrs. 
(2)"=: 18 qrs. ; 6 in 18 qrs. goes 
3 times ; and it is plain, that 
the united quotients arising 
from the several denomina- 
tions, is the real quotient aris- 
ing from the whole compound 
number. 

12. Divide 22iS. lis. 6 d. 
by 7. 

14. At2iS. 12 s. 6 d. for5 
pairs of shoes, what is that a 
pair.^ 

16. If 14 bu. 2 pks. 6 qts. 
of wheat be equally divided 
into 5 barrels, how many 
bushels will each contain ? 

18. If 9 coats contain 39 
yds. 3 qrs. 3na., what does 1 
coat contain ? 

20. If 6 gal. 1 gill of wine 
be divided equally into 7 bot- 
tles, how much will each con- 
tain? 

22. If 8 silver cups weigh 
3 lb. 9 oz. 1 pwt. 16 grs., what 
is the weight of each ? 



24. If 119 cwt. 1 qr. of su- 
gar be divided into 12 hogs- 
heads, how much will each 
hogshead contain ? 

26. If 15 teams be loaded 
with 17 T. 12 cwt. 2 qrs. of 
hay, how much is that to each 
\te«tm ^ 
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When the multiplier j or divisor , exceeds 12, the operations 
of multipiyiug and dividing are not so easy, unless they he 
composite numbers ; in that case, we may make use of the 
component partSj or factors j as was done in simple numbers. 



Thus 15, in the example 
above, is a composite number 
produced by the multiplica- 
tion of 3 and 6, (3 X ^ = 
15.) We may, therefore, 
multiply 1 T- 3 cwt 2 qrs. hy 
one of those component parts, 
or factors, and that product by 
the other, which will give the 
true answer, as has been al- 
ready taught, (IT 11.) 

OPERATION. 
T. ewt. qr. 

13 2 

3 one of the factors. 



3 10 2 



5 the other factor. 



17 12 2 the answer, 

27. What will 24 barrels 
of flour cost, at 2iS . 12 s. 4 d. 
a barrel ? 

29. What will 112 lb. of 
sugar cost, at 7J d. per lb. ? 

Note, 8, 7, and 2, are fac- 
tors of 112. 

31. How much brandy in 
84 pipes, each containing 112 
gal. 2qts. Ipt 3g.? 



33. What will 13^ yards of 
cloth cost, at 3£. 6 s. 5d. 
per yard ? . 

139 is not a composite num- 
ber. We may, however, de- 
compose this number thus,^ 
139 z= 100 + 30 + 9. 

We may now multiply the 



15 being a composite num^ 
her, and 3 and 5 its compo- 
nent parts, or factors, we may 
divide 17 T. 12 cwt. 2 qrs. by 
one,of these component partis, 
or factors,' and the quotient 
thence arising by the other, 
which will give the true 
answer, as already taught, 
(^ 20.) 

OPERATION. 
T. cwt. qr 

One factory 3 ) 17 12 2 
The other factor^ 6)5 17 2 

Ans, 13 2 



28. Bought 24 barrels of 
flour for 62 iS . 16 s. ; how 
much was that per barrel ? 

30. If 1 cwt of sugar cost 
3 <£ . 7 s. 8 d.) what is that per 
lb. } 

32. Pought 84 pipes of 
brandy, containing 9468 gal. 
1 qt. 1 pt ; how much in a 
pipe? 

34. Bought 139 yards of 
tcloth for 461 iS. lis. 11 d.^ 
what was that per yard ? 

When the divisor is such a 
number as cannot be produced 
by the multiplication of small 
numbers, the better way is to 
divide «&« \iife TSkassosx ^ 
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price of 1 yard by 10, which 
will give the price of 10 yards, 
and this product again by 10, 
which will give the price of 
100 yards. 

We may then multiply the 
price of 10 yards by 3, which 
will give the price of 30 yards, 
and the price of 1 yard by 9, 
which will give the price of 
9 yards, and these three pro- 
ducts, added together, will evi- 
dently give the price of 139 
yards ; thus : 

£, 8* d, 

3 6 6 price of 1 yd, 
10 



33 4 2 price of 10 yds. 
10 



long division, setting down 
the work of dividing and re- 
ducing in manner as fol- 
lows : 

s. d. 

11 ii(3ie. 



332 1 8 price of 100 yds. 
99 12 6 price of 30 yds. 
29 17 9, price of 9 yds. 

461 11 11' price of 139 yds. 

Notem In multiplying the 
price df 10 yards (33iS . 4 s. 
2d.) by- 3^ to get the price of 
30 yards, iilid in multiplying 
the price of 1 yard (3i^. 6 s. 
5 d.) by 9, to get the price of ^ 
9 yards, the multipliers, 3 and 
9, need not be written down, 
but may be carried in the 
mind. 



£. 

139 ) 461 

4i7 



44 
20 

891 (6«. 
834 

"57 
12 

696 ( 6 rf. 
696 

The divisor, 139, is con- 
tained in 461 £. Z times, 
(3iS.,) and' a remainder of 
44iS., which must now be 
reduced to shillings, multi- 
plj^ng it by 20, and bringing 
in 'the given shillings, (lis.,) 
making 891 s., in which the 
divisor is contained 6 time^, 
(6 s.,) and a remainder of 
67 s., which must be reduced 
to pence, multiplying it by 12, 
.and bringing in the given 
pence, (11 d.,) together mak- 
ing 696 d., in which the di- 
visor is contained 6 timeS| 
(6 d.,) and no remainder. 

The several quotients, 3iS , 
6 s., 6 d., evidently make the 
answer. 
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The processes in the foregoing examples may now be pre* 
sented in the form of a 



Rule Jot the Multiplication of 
Cofnpound Numbers, 

I. When the multiplier does 
not exceed 12, multiply suc- 
cessively the numbers of each 
denomination, beginning with 
the least, as in ^multiplication 
of simple numbers, and carry 
as in addition of compound 
numbers, setting down the 
whole product of the highest 
denomination. 



II. If the multiplier exceed 
12, and be a composite num- 
ber, we may multiply first by 
one of tt% ^.component parts, 
^that produol by another, 8ind 
so on, if the component parts 
be more than two; the last 
product will be the product re- 
quired. 

• III. When the multtplier 
exceeds 12> and is not a com- 
posite, multiply first by 10, 
and this product by 10, which 
will give tlie product for 100 ; 
and if the hundreds in the mul- 
tiplier be more than one, mul- 
tiply the product of 100 by the 
number of hundreds ; for the 
tensy multiply the product of 
10 by the number of tens ; for 
the unitSj multiply the multi- 
vlicand ; and these several pro- 
ducts will be the product le- 
quired. V 



Rule for the Division of Ckrnir 
pound Nwniers. 

I. When the divisor does 
not exceed 12, in the manner 
of short division, find * how 
many times it is contained in 
the highest denomination, un- 
der which write the quotient, 
and, if there be a remainder, 
reduce it to the next less de- 
nomination, adding thereto the 
number- given, if any, of that 
denomination, and divide as 
before ; so continue to do 
through all the denominationsi^ 
and the several quotients will 
be the answer. 

II. If the divisor exceed 12, 
and be a composite^ we may di- 
vide fi^rst by one of the com- 
ponent parts, that quotient by 
another, and so on, if the com- 
ponent parts be more than 
two \ the het quotient vrill be 
the quotient required. 

III. When the divisor ex- 
ceeds 12, and is not b, com- 
posite number, divide after the 
manner of long division, set- 
ting down the work of di- 
victing and reducing. 
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EXAMPI^BS FOR PRACTICE. 



1. What will 369 yards of 
eloth cost, at 4 s. 7^ d. per 
yardf 

3. In 241 barrels of flour, 
each containing 1 c>yt. 3 qr. 
9 lb. ; how many cwt. ? 

5» How many bushels of 
wheat in 135 bags, each con- 
taining 2 bu. 3 pks. ? 
3X9X5 = 136. 

7. What will 35 cwt of to- 
bacco cost, at 3 s. 10^ d. per 
lb.? 

9. If 14 men build 12 rods 
6 feet of waH in one day, how 
many rods will they buUd in 
7J days ? 



2. Bought 359 yards of cloth 
for 83 jS . s. 4^ d. ; what was 
that a yard ? 

4. If 441 cwt. 13 lb. of flour 
be contained in 241 barrels, 
how much in a barrel ? 

e. If 371 bu. 1 pk. of wheat 
be divided equally into 135 
bags, how much will each bag 
contain ? 

8. At 759 iS. 10 s. for 35 
cwt. of tobacco^ what is that 
per lb. ? 

10. If 14 men build 92 n>d9 
12 feet of stone wall in 7^ 
days, how much is that per 
day? 



1142. 1. At 10 s. per yard, what will 17849 yards of 
cloth cost? 

Note Operations in multiplication of pounds, shillings, 
pence, or of any compound numbers, may be facilitated by 
taking a/i^o^ />ar/« of 2i higher denomination^ as already- ex- 
plained in ^^Praetice^^ of Federal Money, IT 29, ex. 10. 
Thus, in this last example, the price 10 s. =:^ of a pound ; 
therefore, j- of the number of yards will be the cost in 
pounds. -i-ifAa = 8924 £. 10 s. Ans. 

2. What cost 34648 yards of cloth, at 10 s. or JiB. per 

yard? — — atSs. =iJiB. per yard? at4s. =^i^. 

per yard ? at 3 s, 4 d. == i£ . per yard ? at 2 s. 

= i\r ^ • per yard ? Ans. to last^ 3464 £. 16 8. 

3. What cost 7430 pounds of sugar, at 6 d. = j- s. per lb ? 

at 4 d. = ^ s. per lb. ? at 3 d. =: i^ s. per 

>b.? at 2 d. = ^ s. per ib.? at ljd. = |8. 

i>er H). ? 

Ans. to the lasty i^an s. = 928 s. 9 d. = 46 jB . 8s. 9 d. 

4. At $ 18^75 per cwt., what will 2 qrs. z= ^ cwt. cost ? 
what will 1 qr. = ^ cwt Cost? what will 16 lb. 



= f CT^'t. cost ? 



what will 14 lbs. = | cvH. cost ? 



irtiat will 8 lbs. = ^«j cwt cost ? Ans. to thelast^ $ 1'339. 
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6. What cost 340 yards of cloth, at 12 s. 6 d. per yard ? 

128.6d. = 10 8. (=iiB.) and2s. 6 d. (= ^ iB.) J there- 
fore, 

i)i>340 

m£. = cost at 10 8. per yard. 

42 iS. 10 s. = at 2 8.6 d. per yard. 

An8.2l2£ 10 s. z= at 12 8. 6 d. per ya^rd. 

Or, 
108.=Jie.)340 

28.6d. z=^of 10s.)170iS. at 10 8. per yard. 

42 iS . 10s. at 2 8. 6 d. per yard. 

Ana. 212 iS. 10s. atl2 8.6 d. per yard. 



BUTWSNEiam TO THS ABXTBIMEBTIO OF 
OOXJOPOUNB Hu: 



QUESTIONS. 

1. What distinction do you make hetween simple and 
compound numbers ? (IF 26.) 2. What is the rule for addi- 
tion of compound numbers ? 3. for subtraction of, &c. f 

4. There are three conditions in the rule given for multi* 
plication of compound numbers; what are they, and the 
methods of procedure under e€u;h ? 5. The same questions 
in respect to the division of compound numbers ? 6. When 
the multiplier or divisor is encumbered with a fraction, how 
do you proceed ? 7. How is the distance of time from one 
date to another found? 8. How many degrees does the 
earth revolve from west to east in 1 hour ? 9. In what 
time does it revolve 1° ? Where is the time or hour of the 
day earlier — at the place most easterly or most westerly ? 
10. The difference m longitude between two places being 
known, how is the difference in time calculated ? 11. How 
may operations, in the multiplication of compound num« 
hers, be facilitated ? 12. What are some of the aliquot parts 

ofljB.? ofls.? oflcwt? 13. What is this 

manner of operating usually called ? 
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EXBRCISES. 

1. A gentleman is possessed of 1^ dozen of silver spoons, 
each weighing 3 oz. 5 pwt. ; 2 doz. of tea spoons, each weigh- 
ing 15 pwt. 14 gr. ; 3 silver cans, each 9 oz. 7 p\^. ; 2 silver 
tankards, each 21 oz. 15 pwt ; and 6 silver porringers, each 
11 oz. 18 pwt ; what is the weight of the whole ? 

Ana. 18 lb. 4oz. 3 pwt 

Note. - Let the pupil be required to reverse and prove the 
following examples : 

2. An English guinea should weigh 5 pwt. 6 gr. ; a piece 
of gold weighs 3 pwt 17 gr. ; how much is that short of the 
weight of a guinea ? 

3. What, is the weight of 6 chests of tea, each weighing 
3 cwt 2 qrs. 9 lb. ? 

4. In 35 pieces of cloth, each measuring 27 yards, how 
many yards?-- 

5. How much brandy in 9 casks, each containing 45 gal. 
3 qts. 1 pt ? 

6. If 31 cwt 2 qrs. 20 lb. of sugar be distributed equally 
into 4 casks, ho>v much will each contain ? 

7. At 4^ d. per lb., what costs 1 cwt. of rice ? 2 cwt ? 

— — 3 cwt ? 

Note. The pupil will recollect, that 8, 7 and 2 are fac- 
tors of 112, and may be used in place of that number. 

8. If 800 cwt. of cocoa cost 18 <£. 13 s. 4d., what is that 
per cwt. ? what is it per lb. ? 

9. What will 9^ cwt. of copper cost at 5 s. 9 d. per lb. ? 

10. If 6i cwt of chocolate cost 72 jS . 16 s., what is that 
per lb. ? 

11. What cost 456 bushels of potatoes, at 2 s. 6d. per 
bushel ? 

Note. 2 s. 6 d. is i of 1 iB . (See IT 42.) 

12. What cost 86 yards of broadcloth, at 15 s. per yard ? 
Note. . Consult IT 42, ex. 5. 

13. What cost 7846 pounds of tea, at 7s* 6 d. pp.r lb.? 
— at 14 s. per lb. ? at 13 s. 4 d. ? 

14. At $ 94'25 per cwt, what will te the cost of 2 qra. 

of tea .^ of 3 qrs.? of 14 lbs.? of 21 lbs. ? 

of 16 lbs. ? of 24 lbs. ? 

J^/e. Consult IT 42, ex. 4 and 5. 
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15. What will be the cost of 2 pks. and 4 qts. of wheat, 
at $1'50 per bushel? 

16. Supposing a meteor to appear so high in the heavens 
as to be visible at Boston, 71° 3',^ at the city of Washington, 
77° 43', and at the Sandwich Islands, 155° W. longitude, 
and that its appearance at the city of Washington be at 7 
minutes past 9 o'clock in the evening; what will be the 
hour and minute of its appearance at Boston and at the 
Sandwich Islands ? 



rRACTIOBTS. 

IT 43. We have seen, (IT 17,) that numbers expressing 
whole things are called integers^ or whole numbers ; but that, 
in division, it is often necessary to divide or break a whole 
thing into parts^ and that these parts are called fractions^ or . 
broken numbers. 

•It will be recollected, (IT 14, ex. .11,) that when a thing 
or unit is divided into 3 parts, liie parts or fractions are call- 
ed ^^ircfey when into four parts, /owr/A^; when into six parts, 
sixths ; that is, the fraction takes its name or denomination from 
the number of parts^ into which the unit is divided. Thus, 
if the unit be divided into 16 parts, th€ parts are called six- 
teenths^ and 5 of these parts would be 5 sixteenths^ expressed 
thus, -j^. The number below the short line, (16,) as before 
taught, (IT 17,) is called the rfewomina^or, because it gives 
the name or denomination to the parts ; the number abo\ e 
the line is called the numeratovy because it numbers the parts. 

The denominator shows how many parts it takes to make 
^.unit or whole thing; the numerator shows how many of 
these parts are expressed by the fraction, 

1. If an orange be cut into 5 equal parts, by what friJ ra- 
tion is 1 part expressed? 2 parts? 3 parts? 

4 parts ? 5 parts ? how many parts make unity 

or a whole orange ? 

2. If a pie be cut into 8 equal pieces, and 2 of these 
pieces be given to Harry, what will be his fraction of the 
pie ? if 5 pieces be given to John, what will be his fraction; 
what fraction or part of the pie will be left ? 

It is important to bear in mind, that fractions arise ftrowv 
division. (IT- 17,) and that the numerator m^N>i^ <Lavv%v^x^^ "^ 

I* 
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dwidendj and the denominator a divisor^ and the value of the 
fraction is the qiuttient ; thus, j- is the quotient of 1 (the 
numerator) divided by 2, (the denominator ;) J is the quo- 
tient arising from 1 divided by 4, and f is 3 times as much, 
that is, 3 divided by 4 ; thus, one fourth part of 3 is the 
same as 3 fourths of 1. 

Hence, in all cases, a fraction is always expressed by the"" 
sign of division. , - 

,, ^.^i.1.1 i ^ IB \he dividend, OT nwnurator , 

31 expresses the quotient, of which < -7". ^. ,. . , „ 

4 ^ -X -^ ( 4 IS the divisor y or denominator, 

3. If 4 oranges be equally divided amop^ 6 boys, what 
part of du orange is each boy's share ? 

A sixth part of 1 orange is J, and a sixth part of 4 oranges 
is 4 such pieces, = f . Ans. f of an orange. 

4. If 3 apples be equally divided among 5 boys, what part 
of an apple is each boy's diare ? if 4 apples, what ? if 2 
apples, what? if 5 apples, what? 

5. What is the quotient of 1 divided by 3 ? of 2 by 3? 

oflby4? of2by4? of3by4? of5 

by 7? ofebyS? of 4 by 5? of2byl4? 

6. What part of an orange is a third part of 2 oranges t 

one fourth of 2 oranges ? ^ of 3 oranges ? 

^ of 3 oranges? iof4? iof2? |of5f 

I of 3? iof2? 

A Proper Fraction. Since the denominator shows the num- 
ber of parts necessary to make a whole thing, or 1, it is plain, 
that, when the numerator is less than the denominator, the 
fraction is less than a unity or whole thing ; it is then called a 
proper fraction. Thus, ^, f , &c. are proper fractions. 

An Improper Fraction. When the numerator equals or eay 
ceeds the denominator, the fraction equals or exceeds ufiity, or 
1, and is then called an improper fraction. Thus, f, f, f, -y^, 
are improper fractions. 

A Mixed Numherj as already shown, is one composed of a 
whole number and a fraction. Thus, 14^, 13f, &c. are mix- 
ed numbers. 

^ - 

7. A father bought 4 oranges, and cut each orange into 6 * 
equal parts ; he gave to Samuel 3 pieces, to James 5 pieces, 
to Mary 7 pieces, and to Nancy 9. pieces; what \vas each 
one's fraction ? 

Was James's fraction proper^ or improper 1 Why ? 
Waa Nancy's fraction proper, ct inxptopti^ 'WU^ ? 
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To change an improper fraction to a whale or mixed nmnher^ 

IT 44- It IS evident, that every improper fraction must 
contain one or more whole ones, or integers. 

1. How many whole apples are there in 4 halves {^) of 

an apple ? in f ? in f ? in ^ ? in 

^? in^? in-ifa? .^ in^? 

2. How many yards in f of a yard ? in f of a yard ? 

inf ? inf? - — inJ*^? inJj^-^ in 

J^? inJf? in53<i? in^? 

3. How many bushels in 8 pecks ? that is, in f of a bushel ? 
— ^inJ^? in-y^? in-^? in>^? in 

This finding how many integers, or whole things, are con- 
tained in any improper fraction, is called reducing an impro* 
per fraction to a whole or mixed nvmber, 

4. If I give 27 children ^ of an orange each, how many 
oranges will it take ? It will take ^ ; and it is evident, that 
OPERATION dividing the numerator, 27, (= the num- 

^\27 ber of parts contained in the fraction,) by 

^ the denominator, 4, (= the number of 

Ans. 6^ oranges. parts in 1 orange,) will give the number 

of whole oranges. 

Hence, To reduce an improper fraction to a whole or mixed 
number y — ^Rule : Divide the numerator by the denominator ; 
the quotient will be the whole or mixed number. 

EXAMPLES FOR PRACTICE. 

5. A man, spending ^ of a dollar a day, in 83 days would 
spend -^ of a dollar ; how naany dollars would that be ? 

Ans, $ 13f. 

6. In ^ |j7 of an hour, how many whole hours ? 

The 60th part of an hour is 1 minute : therefore the ques- 
tion is evidently the same as if it had been, In 1417 minutes, 
how many hours ? Ans. 23fJ hours. 

7. In 8|ga of a shilling, how many units or shillings ? 

' Ans. 730-^ shillings. 

8. Reduce J- |||g to a whole or mixed number. 

9. Reduce ff , ^<f , fj^, {H^, %V) to whole or mix- 
ed numbers. 
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To reduce a whole or mixed number to an improper fractwiu 

IT 45. We have seen, that an improper fraction may be 
changed to a whole or mixed number ; and it is evident, 
that, by reversing the operation, a whole or mixed number 
may be changed to the form of an improper fraction. 

1. In 2 whole apples, how many Ao/res of an apple? Ans, 4 
halves; that is, f. In 3 apples,- how many halves? in 4 
apples ? in 6 apples ? in 10 apples ? in 24 ? in 60 ? in 
170 ? in 492 ? 

2. Reduce 2 yards to thirds, Ans, f . Reduce 2f yards to 

thirds. Ans, f . Reduce 3 yards to thirds. 3^ yards. 

3f yards. 6 yards. 5f yards. 6§ 

yards. 

3. Reduce 2 bushels to /otw^A^. 2f.bu. 6 bushels. 

6 J bushels. 7f bushels. 26J bushels. 

4. In 16jS^ dollars, how many -j^ of a dollar ? 

•ff make 1 dollar: if, therefore, we multiply 16 by 12, that 
is, multiply the whole numher by the denomi hUot^ the product 
will be the number of 12As in 16 dollars : 16 X 12 = 192, 
and this, increased Ijy the numerator of the fraction, (5,) evi- 
dently gives the whole number of 12ths; that is, Jj^ of a 
dollar, A7)stJD€T. * 

operation! ? * >^ 
16-j^ dollars. 
12 ^ - 



192 z=z 12ths in 16 dollars, or the whole number. 
6 =1 12ths contained in ihejy action, 

197 = -1^, the answer. 

Hence, To reduce a mixed number to an improper fractioUj-^ 
Rule: Multiply ^the whole number by the denominator of 
th^ifraciion, to the product add the numerator, and write 
the result over the denominator. 

\ ^EXAMPLES FOR PRACTICE. 

6. What is the improper fraction equivalent to 23|^ hours? 

Ans. ^a^ of an hour. 
6. Reduce 730^^ shillings to 12ths. 

As Y^ of a shilling is equal to 1 penny, the question is evi- 
dently the same as, In 730 s. ^,d., how many pence ? 

' Arts, ^p- of a^sliilling ; that is, 8763 pence. 
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7. Reduce 1^, 17JJ, 8/^, 4,^, and 7f^ to improper 
fractions. 

8. In 156 j^ days, how many 24tbs of a day ? 

Ans. AJfL = 3761 hours. 

9. In 342f gallons, how many 4ths of a gallon ? P 

Ans. -^ y ^ of a gallon = 1371 quarts. 

To reduce a fraction to its lowest or most simple terms* 

IT 45. The numerator and the denominator^ taken to- 
gether, are called the terms of the fraction. 

if i of an apple be divided into 2 equal parts, it becomes f . 
The effect on^e fraction js evidently the same as if we had 
multiplied both of its terms by 2. In either case, the parts 
are made 2 times as many g» they were before ; hut they are only 
HALF AS LARGE ; for it will take 2 times as many fourths to 
make a whole one as it will take halves ; and hence it is 
diat f is the same in value or quantity as j-. 

f is 2 parts ; and if each of these parts be again divided 
into 2 equal parts, that is, if both terms of the fraction be 
multiplied by 2, it* becomes f . Hence, |- = J = f , and the 
reverb* of this is evidently true, that f =z } = ^. 

It follows therefore, by multiplying or dimding both terms of 
he fraction by the same number^ we change its terms without 
alteting its value. 

Thus, if we reverse the above operation, and divide both 
terms of the fraction | by 2, we obtain its equal, f ; dividing 
agam by 2, we obtain j-, which is the most simple form of tl\p 
fraction, because the terms are the least possible by which 
the fraction"*can be expressed. 

The process of changing | into its equal ^ is called re- 
ducing the fraction to its lowest terms. It consists in dividing 
both terms of the fraction by any number which wUl divide them 
both without a remainder ^ and the quotient thence ckising in the 
same manner^ and so on, tiU it appears that no number greater 
than 1 wiU again divide them. 

A number, which will divide two or more numbers with- 
out a remainder, is called a common divisor^ or common meor 
fnre of those numbers. The greatest •number that will do 
this is called the greatest common rfii?w#r.t ' v\ ^ . 
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1. What part of an acre are 128 rods ? 

One rod is y^ of an acre, and 128 rods are -^ff of an 
acre. Let us reduce this fraction to its lowest terms. We 
find, by trial, that 4 will exactly measure both 128 and 160, 
and, dividing, we change the fraction to its equal |^. Again, 
we find that 8 is a divisor common to both terms, and, di- 
viding, we reduce the fraction toJts equal f , which is now 
in its lowest terms, for no greater number Uian 1 will agair 
measure them. The operation may be presented thus : 

\. 128 32 4 
V 160 = 40 = 5°^'*'"*"''^*™"*'- 

2. Reduce f^, ^^, •^, and ^^ to their lowest terms. 

-^^« h h h and j. 

Note. If any number ends with a cipher, it is evidently 
divisible by 10. If the two right hand figures are divisible 
by 4, the whole number is also. If it ends with an even 
number, it is divisible by 2 ; if vtdth a 5 or 0, it is divisible 
by 5. 

3. Reduce f^, ^^, ^f|, and J^ to their lowest terms. 

IT 47. Any fraction may evidently be reduced to its lowest 
terms by a smgle division, if we use the greatest common 
divisor of the two terms. The greatest common measure of 
any two numbers may be found by a sort of trial easily made. 
Let the numbers be the two terms of the fraction ^ff . The 
common divisor cannot exceed the less number^ for it must 
measure it We will try, therefore, if the less number, 128, 
which measures itself, will also divide or measure 160. 

128U60ri ^^® ^° ^^^ ^^^® ^ ^mey and 32 rc- 

''joQ^ main; 128, therefore, is not a divisor of 

160. We will now try whether this re^ 

32) 128 (4 mainder be not the divisor sought ; for if v 

128 32 be a divisor oM28, the former divi- 

— — sor, it must also be a divisor of 160, 

which consists of 128 + 32. 32 in 128 goes 4 times, vnth- 

out any remcdnder. Consequently, 32 m a divisor of 128 and 

160. And it is evidently the greatest common divisor of 

these numbers; for it must be contained at least once more in 

260 tban in 128, and no number greater than their diflference, 

ibat Is, greater tiian 32, can do it. 
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Hence the rde for finding the greaiest common dimsor of 
two numbers : — ^Divide the greater number by the less, and 
that divisor by t^e remainder, and so on, always dividing 
the last divisor by the last remainder, till nothing remain. 
The last dwisor vnll be the greatest common divisor required. 

Note. It is evident, that, v^hen we would find the greatest 
common divisor of more than two numbers, we may first find 
the greatest common divisor, of two numbers, and then of 
that common divisor and one of the other numbers, and so 
on to the last number. Then will the greatest common 
divisor last found be the answer. 

4. Find the greatest common divisor of the terms of ih^ 
fraction f^, and, by it, reduce the fraction to its lowest terms.^ 

OPERATION. 

21)35(1 
21 

14)21(1 
14 

Greatest divis.lf) 14(2. Then, T^^^zs ~ Ans. 

14 -^35 6 

5. Reduce -ffg to its lowest terms. Ans, •^. 

Note. Let these examples be wrought by both methods ; 
by several divisors, and|dso by finding the greatest common 
divisor. 

6. Reduce ^^^ to its lowest terms. Ans. 4. 

7. Reduce j^ to its lowest terms. Ans. f . 

8. Reduce ^ ^^ to its lowest terms. Ans. m. 

9. Reduce ^fff to its lowest terms. Asis. i. 

To divide a fraction by a whole numSer. 

IT 48. 1. If 2 yards of cloth cost f of a dollar, what does 
1 yard cost ? how much is } divided by 2 ? 

2. If a cow consume f of a bushel of meal in 3 days, how 
much is that per day ? J -f- 3 = how much ? 

3. If a boy divide f of an orange among 2 boys, how much 
will he give each one ? f -f- 2 = how much ? 

4. A boy bought 5 cakes for -f} of a dollar ; what did 1 
cake cost? ^^ -j- 6 = how-much ? 
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5. If 2 bushels of af^les cost { of a doUari what is that 
per bushel ? 

1 bushel is the half of 2 bushels ; the half of f is |. 

Jjis, ^ dollar. 

6. If 3 horses consume -ff of a ton of hay in a month, 
what will 1 horse consume in the same time ? 

-{^f are 12 parts ; if 3 horses consume 12 such parts in a 
month, as many times as 3 are contained in 12, so many 
parts 1 horse will consume. Ana, A^ of a ton. 

7. If ff of a barrel of flour be divided equally among 5 
families, how much will each family receive ? 

§^ is 25 parts ; 54nto 25 goes 5 times* Ans, t^ of a barrel. 

The process in tlvs foregoing examples is evidently di- 
viding a fraction by a whole number ; and consists, as may 
be seen, in dividing the numerator^ (when it can be done 
without a remainder,) and under the quotient writing the 
dertnminator. But it not unfrequently happens, that the nu- 
merator will not contain the whole number without a re- 
mainder. 

8. A man liivided j- of a dollar equally among 2 persons ; 
what part of a dollar did he give to each ?. 

j^ of a dollar divided into 2 equal parts ovill be 4ths. 

Atis. He gave ^ of a dollar to each. 

9. A mother divided"^ a pie among 4 children ; wbat^art 
of the pie did she give to each ? ^ -f- 4 = how much ? *1« 

10. A boy divided j- of an orange equally among 3 of his 
companions ; what was each one's share ? ^ -h 3 = how 
much? 

11. A man divided f of an apple equally between 2 chil- 
dren ; what part- did he give to each ? J divided by 2 = 
what part of a whole one ? 

J is 3 parts : if each of these parts be divided into 2 equal 
parts, they will make 6 parts. He may now give 3 parts to 
one, and 3 to the other : but 4ths divided into 2 equal parts, 
become 8ths. The parts are now /tt»cc_ »o many, but they 
are only half so large; consequently, f is only half so much 
as f . Ans. f of an apple. 

In these last examples, the fraction has been divided by 

multiplying the denommUoTj without changing the numerator. 

The reason is obvious ; for, by muMplpng the denominator 

^f any number, the parts are made so many times smaller^ 

iince it wiU take so many moit oi \Sciftm to^ iQ^e a whole 
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one ; and if no more of these smaller parts be taken thtm 
were before taken of the larger^ that i?, if the numerator be 
not changed, the value of the fraction is evidently made so 
many times less, 

^ 49. Hence, we have two toays to ifivicfe a fracUon by 
a whole number :-^ 

I. Divide the numerator hy the whole number, (if it will 
contain it without a remainder,) and under the quotient vmte 
the denominator. — Otherwise, . 

II. Multiply the denomimUor by the whole number, and 
over the product write the numerator. 

EXAMPI.ES FOR PRACTICE. 

1. If 7 pounds of cofifee cost f^ of a dollar, what is that 
per pound ? f^ -^ 7 = how much ? Ans. W^ of a dollar. 

2. If j-^ of an acre produce 24 bushels, what part of an 
acre will produce 1 bushel ? ^S -r- 24^JiD3st-«Hieh ? 

3. If 12 skeins of sillc-«ost-ff^f a dollar, what is that a 
skein ? -j^ -^ igj^^^ow much ? 

4. Divide^^ 16. ^ 

Note. When the divisor is a composite number, the in- 
telligent pupil will perceive, that he can first divide by one 
component part, and the quotient thence arising by the 
other; thus he may frequently shorten the operation. In 
the last example, 16 = 8 X 2, and f ^ 8 = |, and | -h2 

6. Divide ^ by 12. Divide ^ by 91. Divide ff by 24. 

6. If 6 bushels of wheat cost $ 4 J, what is it per bushel ? 

Note. The mixed number may evidently be reduced to 
an improper fraction, and divided as before. 

Ans. f f = l^f of a dollar, expressing the fraction in its 
lowest terms. (IF 46.) 

7. Divide $ 4^ by 9. Quo/. ^ of a dollar. 

8. Divide 12f by 6. QaoU ^=^. 

9. Divide 14f by 8. Quot. If}. 

10. Divide 184^ by 7. Ans. 26,^ 

Note. When the mixed number is large^ it will be most 
convenient, first, to divide the whole number, and then re- 
duce the remainder to an improper fraction ; and^ after dsa* 
viding, annex the quotient of the fe«.e\A!Qi\i \o ^^ ^a^^^^'^^ 
^ Ji, 
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the whole number ; ihiu, in the last example, dividing 184^ 
by 7, as in whole numbers, we obtain 26 integers, with 2| 
= f remainder, which, divided by 7, gives ^^ and 26 + -^ 
= 26|^, Am. 

11. Divide 2786^ by 6. Ana. 464f. 

12. How many tmies is 24 contained in 7646 A^ ? 

Ans. 318ffJ. 

13. How many times is 3 contained in 462^? 

Ans. 15^. 

To muUiply afraclion by a whole manJber. 

IT M. 1. If 1 yard of cloth cost ^ of a ddUar, what will 
2 yards cost ? ^ X 2 = how much ? 

2. If a cow consume ^ of a bushel of meal in 1 day, how 
much will she consume in 3 days ? ^ X 3 = how much ? 

3. A boy bought 5 cakes, at f of a dollar each ; what did 
he give for the whole ? ^ X 5 = how much? 

4. How much is 2 times it 3 times J? — —2 

times i ^ ^ 

6. Multiply f by 3. f by 2. i by 7. 

6. If a man spend f of a dollar per day, how n^uch will, 
he spend in 7 days ? 

f is 3 parts. If he spend 3 such parts in 1 day, he will 
evidently spend 7 times 3, that is, ^ = 2| in 7 days. 
Hence, we perceive, a fraction ismtdiipUed by mu/ttp2yuy the 
numerdtor^ without changing the denominator. i 

But it has been made evident, (IT 49,) that muUijMng the 
denominator produces the same effect on the value of the frac- 
tion, as dividing the numercUor : hence, also, dividing the de-* 
nominator will produce the same effect on the value of the 
fraction, as multiplying the numerator. In ail cases, therefore, 
where one of the terms of the fraction is to be muUipliedj the 
same result will be effected by dividing the other ; uid where 
one term is to be dividedy the same result may be effected by 
multiplying the other. 

This principle, borne distinctly in mind, will frequently 
enable the pupil to shorten the operations of fractions. Thus, 
in the following example : 

At ^ of a dollar for 1 pound of sugar, what will 11 pounds 
cost ? 

MuMplyitig the numerator by ll,.we obtain for the pro- 
ductg^ ;=sfoi^ cF-^llar for the aMWW. 



\ 
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IT 51- But, by applying the above principle, and dhiding 
the denominator^ instead of muUiplying the maneraJtor^ we at 
once come to tiie answer, |^, in its lowest terms. Hence, 
there are two ways to multiply a fraction by a. whole number: — ^ 

I. Divide the denominator by the whole number, (when it 
can be done without a remainder,) and over the quotient 
write the numerator. — Otherwise, 

II. Multiply ike numerator by the whole number, and un- 
der the product write the denominator. )f then it be an 
improper fraction, it may be reduced to a whole or mixed 
number. 

£XAMPIiES FOR PRACTICE. 

1. If 1 man consume ^ of a barrel of flour in a month, 
how much will 18 men consume in the same time ? . - ■ 6 
men ? • 9 men ? Ana. to the lasty 1 J barrels. 

2. What is the product of ^^ multiplied by 40 ? ^ X 
40= how much? Ans. 23^. 

3. Multiply ^ by 12. by 18. by 21. by 

36. by 48. by 60. 

Note. Wh^n the multiplier is a composite number, the 
pupil will recollect, (IT 11,) that he may first multiply by 
one component part, and that product by the other. Thus, 
in the last example, the multiplier 60 is equal. to 12 X ^y 
therefore, ^ X 12 = |f , and |f x 5 =?= fj = ^Aj -^««« 

4. Multiply 6f by 7. ' Ans. 40J- 

Note. It is evident, that the mixed number may be re- 
duced to an improper fraction, and multiplied, as in the pre- 
ceding examples ; but the operation will usually be shorter, 
to multiply the fraction and whole number separately^ and 
add the results together. Thus, in the last example, 7 times 
6 are 36 ; and 7 times f are ^ = 6^, which, added to 35, 
make 40^, Ans. 

Or, we may multiply the fraction first, and, writing down 
the fraction, reserve the integers, to be carried^ to the product 
of the whole number. 

6. What will 9^^ tons of hay come to at $ 17 per ton ? 

Ans. $164^ 
6. K a man travel 2^ miles in 1 hour, how far v**ll he 
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trayel in 5 hoaxB ? in Shours ? in 12 hours ? —— 

in 3 days, supposing he trayel 12 hours each day? 

Ana. to the last, 77f miles. 

Nate, The fraction is here reduced to its lowest terms ; 
the same will be done in all following examples. 

7b mMply a whole number by a fraction. 

IT 5ft. 1. If 36 dollars be paid^tor a piece of cloth, what 
costs f of it ? 86 X i = how much? 

f of the quantity will cost | of the price ; f a time 36 dol- 
lars, that is, f of 36 dollars, implies that 36 be first divided 
into 4 equal parts, and then that 1 of these parts be taken 3 
times ; 4 into 36 goes 9 times, and 3 times 9 is 27. 

Ans. 27 dollars. 

From the above example, it plainly appears, that the ob^ 
ject in muUiplying by a fraction^ whatever may be the mtdtipli^ 
eandf «9, to take out of the multiplicand a party denoted by the 
muUiplying fraction ; and that this operation is composed of 
two others, namely, a division by the denominator of the 
multiplying fraction, and a nmltiplication of the quotient by 
the iiumerator. It is matter of indifference, as, it respects 
the resuUj which of these operations precedes the other, foi 
36 X 3 -5-4 = 27, the same as 36 -f- 4 X 3 = 27. 

Hence, — To multiply by afractum, whether the multiplicand 
he a whole number or afi-actiony — 

Divide the multiplicand by the denominator of the multi- 
plying fraction, and multiply the quotient by the numerator ; 
or, (which will often be found more convenient in practice,) 
first multiply by the numerator, and divide the product by 
the denominator. 

Multiplication, therefore, when applied to fractions, does, 
not always imply augmentation or increase, as in whole' 
numbers ; for, when the multiplier is less than uni/y, it will 
always require the product to be less than the multiplicand^ 
to which it would be only equal if the multiplier were 1. 

We have seen, (IT 10,) that, when two numbers are multi- 
plied together, either of them may be made the multiplier, 
without affecting the result In tibe last example, ther^ifbre. 
instead of multiplying 16 by f , we may multiply f by 16 
^V 60,) and the result will be the same. 
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EXAMPJLES FOR PRACTICE. 

2. What will 40 bushels of corn come to at } of a doUai 
per bushel ? 40 X f = how much ? 

3. What will 24 yards of cloth cost at f of a dollar per 
yard ? 24 X J = how much ? 

4. How much is i of 90 ? f of369? ^of45? 

6. Multiply 45 by ■^. Multiply 20 by i. 

To multiply (me fraction by another, 

IT 53. 1. A man, owning ^ of a ticket, sold § of his 
share ; what part of the whole ticket did he sell ? § of ^ ij 
how much ? 

We have just seen, (IT 52,) that, to multiply by a fraction^ 
is to divide the multiplicand by the denominator^ and to mxdti-' 
ply the quotient by the numerator. ^ divided by 3, the de- 
nominator of the multiplying fraction, (^49,) is >^, which, 
multiplied by 2, the numerator, (IT 51,) is i^^, Ans, 

The process, if carefully considered, will be found to con- 
sist in multiplying together the two numerators for a new nu- 
merator ^ and the two denominators for a new denomhtaior, 

EXAMPJLES FOR PRACTICE. 

2. A man, having ^ of a dollar, gave f of it for a dinner ; 
what did the dinner cost him ? Ans* i dollar. 

3. Multiply { by f . Multiply ^^ by f Product^ ^. 

4. How much is ^ of f of J of f ? 

Note. Fractions like the above, connected by the word 
o/, are sometimes called compound fractions. The word of 
implies their contvnacd multiplication into each other. 

Ans. iH = jh' 
When there are several fractions to be multiplied con- 
tinually together, as the several nmieraiors are factors of the 
new Jiumerator, and the several denominators are factors of 
the new denominator, the operation may be shortened by 
dropping those factors which are the same in both termSy on the 
principle explained in U 46. Thus, in the last example, ^j 
§, J, ^, we find a 4 and a 3 both among the numerators and 
« ampngthe denominators; therefore we drop them, multiply- 
ing together only the remaining numerators, 2x7= 14, lor 
a new numerator, and the remaining denominatoca^5 k^ "=' 
40, for a new deHomiuator.maJdaft^:=i^^Ji»»*^»^'^^^^'^" 
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6. f offoff off of J^ofjoff = howmuch? Ans. ^ 

6. What is the contuiual product of 7, j^, f of f and 3^ ? 

Note. The integer 7 may be reduced to the form of an 
improper fraction by writing a unit under it for a denomina' 
tor, thus, \. Ans. 2^^. 

7. At ^ of a dollar a yard, what will ^ of a yard of doth 
cost? 

8. At 6f dollars per barrel for flour, what will -^ of a bar 
rel cost ? 

61 = ^-; then^Xtt = f*4= *2|fi, Ais. 

9. At f of a dollar per yard, what cost 7J yards ? 

Ans. $6ii. 

10. At $ 2^ per yard, what cost 6f yards ? Ans. $ 14§f . 

11. What is the continued product of 3, f, f of f , 2f , and 
iJ off oft? Am. i^. 

IT 54. The Rule for the mtdtiplicatian of fractions may 
now be presented at one view : — 

I. To multiply a fraction by a whole number^ or a whole 
number by a fraction^ — Divide the denominator by the whole 
number, when it can be done without a remainder ; other- 
wise, multiply the numerator by it, and under the product 
write the denominator, which may then be reduced to a 
whole or mixed number. 

II. To multiply a mixed number by a whole msmber^ — Multi- 
ply the fraction and integers, separately^ and add their pro- 
ducts together. 

III. To multiply onefra>ction by another^ — Multiply together 
the numerators for a new numerator, and the denominators for 
a new denominator. 

Note. If either or both are mixed numbers^ they may first 
bejreduced to improper fractions. 

EXAMPLES FOR PRACTICE. 

1. At $f per yard, what cost 4 yards of cloth ? 5 

rds. ? ^ 6 yds. ? 8 yds. ? 20 yds. ? 

Ans, to the last, $ 15. 

2 Multiply 148 by J. by f by j^. by ^. 

Last product, 44-^. 
^ -^ ^2^ f<^^s of Lay keep 1 horse through the winter, 
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how much will it; ta]ce to keep 3 horses the same time? > 
7 horses ? —— 13 horses ? Ans. to lastj ^7^ tons. 

4. What will 8^ barrels of cider come to, at $ 3 per 
barrel ? ^ 

6. At $ 14| per cwt, what will be the cost of 147 cwt? 

6. A owned f of a ticket ; B owned -^ of the same j the 
ticket was so lucky as to draw a prize of $ 1000 ^ what was 
each one's share of the money ? 

7. Multiply J of f by f of f. Producty ^. 

8. Multiply 7^ by 2^. Product^ 15|. 
^' 9. Multiply i by 2f . Product^ 2|. 

10. Multiply f of 6 by f. Product^ 1. 

11. Multiply I of 2 by I of 4. Product^ 3. 

12. Multiply continually together J of 8, f of 7, f of 9 
and if of 10. Product, 20. 

13. Multiply 1000000 by f . Product, 655655|. 

To divide a whole nvmber by a fraction. 

IT W. We have already shown (IT 49) how to divide a 
fraction by a whole number ; v/e now proceed to show how 
to divide a whole number by a fraction. 

1. A man dMded $9 among some poor people, giving 
them J of a dollar each; how many were the persons who 
received the money ? 9 -2- f = how many ? 

1 dollar is |-, and 9 dollars is 9 times as many, that is, ^ ; 
then j- is contained in ^ as many times as 3 is contained 
in 36. Ans. 12 persons. 

That is, — Multiply the dividend by the denominator of the 
dividing fractiottj (thereby reducing the dividend to parts of 
the same magnitude as the divisor,) and divide the product 
by the numerator. 

,. 2. How many times is f contained in 8 ? 8 -f- f = how 
many? 

OPERATION. 

8 Dividend, 
5 Denominator, 

^ Numerator, 3)40 

Quotient^ 13^ times, the Answer. 

To multiply by a (raction, we have seen, (IT 52,) implies 
two operations — a division and a multiplication; 8q:^^h<Ss,tQ^ 
divide by a fraction implies two oi^^i^^<avi^ — a tvy.^\:\^\v:.«i:>^ 
and a diviaian. 
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IT 56. Division is the reverse of multiplication. 



To multiply by a fraction, 
whether the multiplicand be 
a whole number or a fraction, 
as has been already shown, 
(IT 52,) we divide by the de- 
nominator of the multiplying 



To divide by a fraction, 
whether Uie divider xl be a 
whole number or a fraction, 
we multiply by the denomina- 
tor of the dividing fraction, 
and divide the product by the 
nuinerator. 



fraction, and multiply the quo- 
tient by the numerator. 

Note. In either case, it is matter of indifference, as it 
respects the result, which of these operations precedes the 
other; but in /wac/ice it will frequently be more convenient, 
that the multiplication precede the division. 



12 multiplied by f , the pro- 
duct is 9. 

In multiplication, the mul- 
tiplier being less than unity, 
or 1, will require the product 
to be less than the multipli- 
cand, (IT 62,) to which it is 
only equal when the multi- 
plier is 1, and greater when 
the multiplier is more than 1. 



12 divided by f , the quo- 
tient is 16. 

In division, the divisor be- 
ing less than' unity, or 1, will 
be contained a greater number 
of times; consequently will re- 
quire the quotient to be great- 
er than the dividend, to which 
it will be equal when the di- 
visor is 1, and less when the 
divisor is nhore than 1. 



ISXAMPIiES FOR PRACTICE. 

1. How many times is J contained in 7 ? 7 -5- J = how 
many? 

2. How many times can I draw ^ of a gallon of wine out 
of a cask containing 26 gallons ? 

3. Divide 3 by f . 6 by f . 10 by f . 

4. If a man drink -^^ of a quart of rum a day, how long 
will 3 gallons last him ? 

5. If 2| bushels of oats sow an acre, how many acres will 
22 bushels sow ? 22 -5- 2f == how many times ? 

Note, Reduce the mixed number to an improper frac- 
tion, 2f = J^. Ans^ 8 acres. 

6. At $4| a yard, how many yards of cloth may be 
nought for $ 37 ? Ans. 8^ yards. 

7. How jn&ny times is ^ contained in 84 ? 

Ans. QQ^times* 
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8. How many times is ^ contained in 6 ? 

Ans, f of 1 time. 

9. How many times is 8f contained in 53 ? 

Ans. 6ff times. 

10. At f of a dollar for bnHding 1 rod of stone wall, how 
many rods may be buOt for $ 87 ? 87 -j- f = how many 
times? 

Tq dwide one fraction by wfi/other. 

IT 57. 1. At } of a dollar per bushel, how much rye may 
be bought for f of a dollar ? f is contained in f how many 
times ? 

Had the rye belen 2 wh<de dollars per bushel, instead of f 
of a dollar, it is evident, that f of a dollar must have been 
divided by 2, and the quotient would have been •^; but the 
divisor is 3ds, and 3ds will be contained 3 times where a 
like number of whole ones are contained 1 time ; conse- 
quently the quotient -^ is 3 times too amaU^ and must there- 
fore, in order to give the true answer, be multiplied by 3, 
that is, by the denominator of the divisor ; 3 times ^ = 
J^, bushel, Ans. 

The process is that already described, IT 55 and IT 56. If 
carefully considered, it will be perceived, that the r^pnercUor 
of the divisor is multiplied into Ihe denominator of the divi- 
dend, and the denominator of the divisor into the numerator 
of the dividend ; wherefore, in practice^ it will be more con- 
venient to invert the divisor ; tiius, f inverted becomes f ; 
then multiply together the two upper terms for a numeratOTy and 
the two lower terms for a denominator^ as in the multiplication 
of one fraction by another. Thus, in the above example, 
3X3 9 ^ ^ 

2X6""lb'^*'^*^'^- 

EXAMPLES FOR PRACTICE. 

2. At 1^ of a dollar per bushel for apples, how many bush- 
els may be bought for ^ of a dollar ? How many times is ^ 
contained in f ? Ans. S^ bushels. 

3. If ^ of a yard of cloth cost f of a dollar, what is that 
per yard ? It will be recollected, (IT 24,) that when the cost 
of any quantity is given to find the price of a unit, we divide 
the cost by the quantity. . Thus, f (the cost) divided by j 
(the quantity) will give the price of 1 yard. 
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Proof. If tbe work be right, (U 16, « Proof,") the pro- 
duct of the quotient into the divisor will be equal to the 
dividend ; thus, fi X { =^ f • This, it will be perceived, 
is multiplying the price of one yard (f |) by the quantity ({) 
to find the cost (f ;) and is, in fact^ reversing the question, 
thus, If the price of 1 yard be ff of a dollar, what will | of a 
yard cost ? Am. f of a dollar. 

Note. Let the pupil be required to reverse a&d prove the 
succeeding examples in the same manner. 

4. How many bushels of apples, at -^ of a dollar per 
bushel, may be bought for |^ of a dollar ? Ans. 4f bushels. 

5. If 4f pounds of butter serve a family 1 week, how 
many weeks will 36} pounds serve them ? 

The mixed numbers, it will be recollected, may be re- 
duced to improper fractions. Ans. 8yj^ weeks. 

6. Divide ^ by f. Quot. 1. Divide i by ^. Quot. 2. 

7. Divide f by f . Quot. 3. Divide J by ^. Quot. |f • 

8. Divide 2^ by If Divide lOf by 2f 

Quot. If . Quot. 4{^ 

9. How many times is ^ contairied in f ? Ans. 4 times 

10. How many times is f contained in 4|^ ? 

Ans. llftime^ 

11. Divide f off by J off Quot. 4. 

IT 58. TAe Rule for ^msion of fi actions may now he pre-- 
aented at one view: — 

I. To dvoide a fraction by a whole number^ — Divide the 
numerator by the whole number, when it can be done with- 
out a remainder, and under the quotient write the denomi- 
nator ; otherwise, multiply the d^Mminatorhj it, and over the 
product write the numerator. 

II. To divide a whole number by a fraction^ — Multiply the 
dividend by the denomiftator of the fraction, and dimde the 
product by the numerator. 

in. To divide one fraction by anothery — Invert the divisor 
and multiply together the two upper terms for a numerator| 
and the two lower terms for a denominator. 

Note. If either or both are mixed numbers, they may be 
reduced to improper .iractions. 
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BXAMPIjiBS FOB PRACTICB. 

I. If 7 lb. of sugar cost -fi^ of a dollar, wbat is it per 
pound ? -^ -r- 7 = how much ? ^ of -^ is how much ? 

2' At $ ^ for f of a barrel of cider, what is that per bar- 
rel? 

3. If 4 pounds of tobacca oost i of a dollar, what does 1 
pound cost? 

4. If { of a yard cost $ 4, wh^t is the price per yard ? 

5. If 14f yards cost $ 75, what is the price per yard ? 

Ans> 5^. 

6. At 31^ dollars for lOj- barrds of cider, what is that 
per barrel? Ans. $3. 

7. How many times is f contained in 746 ? Ana. 1989^. 

8. Divide ^ of J by J. Divide J by f of f . 

Quot. f . Quot. 3^. 

9. Divide i of t by f of J.' QuoL ^. 

10. Divide ^ of 4 by •^. Quot. 3. 

II. Divide 4f by f of 4. Quot. 2^. 
12. Divide f of 4 by 4f . Quot. ff . 



ADDITION AND SUBTRACTION OF FRACTIONS. 

IT M. 1. A boy gave to one of his compaaions f of an 
orange, to another f, to another-}; wkst part of an i^ange 
did he give to all? f-|-f-|-|^ = tow much ? J^w. J. 

2. A cow consumes, in 1 month, -f^ of a totf of fiia^ a 
horse, in the same time, consumes -^ of a ton ; and a pair 
of oxeuj -^ ; how much do they all consume ? how much 

more does ihe horse consume than the cow ? the ox^n 

than the horse ? -]ft + -^ + A = ^®w much ? -^ — 1%== 
how much ? ^ — A = ^^^ much ? 

3. i -J- f -f- i = how much ? J — ^ = howmuch? 

4. 2\r + A+A + i» + A = howmuch? |f — A== 
how much ? 

5. A boy, having f of an apple, gave ^ of it to his sister ' 
what part of the apple had he left i ^-^\^=.\2L<er^ Ts;^^^\ 
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When the denominators of two or more fractions are aUke^ 
(as in the foregoing examples,) they are said to have a common 
denominator. The parts are then in the same denomina- 
tion, and, consequently, of the same magnitude or value. It 
is evident, therefore, that they may he added or suhtracted, 
hy adding or subtracting their numerators^ that is, the num- 
ber of their parts, care being taken to write under the re- 
sult their proper denominator.- Thus, ^-|-^ = |^; f — f 

= i- 

6. A boy, having an orange, gave f of it to his sister, and 
^ of it to his brother ; what part of the orange did he give 
away? 

4Uis and 8ths, being parts of differerd magnitudes, or value, 
cannot be added together. We must therefore first reduce 
them to parts of the same mc^itude, that is, to a common de^ 
nominator, f are 3 parts. If each of these parts be divided 
into 2 equal parts, diat is, if we multiply both terms of the 
fraction ^ by 2, (IT 46,) it will be changed to f ; then f and 
i are f . Ans. ^ of an orange. 

7. A man had } of a hogshead of molasses in one cask, 
and f of a hogshead in another ; how much more in one 
cask than in the other ? 

Here, 3ds cannot be so divided as to become 5ths, nor 
can 5ths be so divided as to become 3ds ; but if the 3ds be 
each divided into 5 equal parts, and the 5ths each into 3 
equal parts, they will all become 15ths. The § will become 
■J^, and the f will become -^ ; then, -^ taken from -Jf leaves 

IF tfO- From the very process of dividing each of the 
parts, that is, of increasing the denominators by midtiplifing 
them, it follows, that iach denominator must be a factor of 
the common denominator ; now, multiplying all the denomina- 
tors together will evidently produce such a number. 

Hence, To reduce fractions of different denominators to 
equivalent fra>ctionSy having a common denominator^ — ^RuLE : 
Multiply together all the denominators for a common denomi-' 
nator^ and, as by this process each denominator is multiplied 
by all the others, so, to retain the value of each fraction, 
multiply each numerator by all the denominators, except its 
own, for a new numerator, and under it write the common 
denommaton 
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EXAMPIiJQS FOR PRACTICE. 

1. Reduce f, f and f to fractions of equal value, having k 
common denominator. 

3 X 4 X 6 =60, the common denominator. 
2X4X5 = 40, the new numerator for the first fraction. 
3x3X5 = 45, the new numerator for the second fraction. 
3 X 4 X 4 = 48, the new numerator for the third fraction* 

The new fractions, therefore, are |g, |^, and fj* By an 
insp^<:tion of the operation, the pupil will perceive, that the 
numerator and denominator of each fraction have been mul- 
tiplied by the same numbers; consequently, (IT 46,) that 
their valufe has not beea altered. 

2. Reduce ^, §, ^ and f to equivalent fractions, having a 
common denominator. Ans. ^J, j^f^, ffg, ^§. 

3. Reduce to equivalent fractions of a common denomi- 
nator, and add together, •}>, f, and ^. 

^«*- f» + M + ** = H = 1**, Amount. 

4. Add together J and f . Amount^ 1 J|. , 

5. What is the amount ofj+i + f + i-'* 

Ans. §ii = 1^^. 

6. What are the fractions of a common denominator 
equivalent to f and f ? Ans. ^ and §^y or -^ and {-^. 

We have already seen, (IT 59, ex. 7,) that the common 
denominator may be any number, of which each ffiven de- 
nominator is a factor, that is, any number which may be di- 
vided by ectch of them without a remainder. Such a numbar 
is called a common mtdtiple of all its common divisors, and 
the least number that will do this is called their le<tst com- 
mon multiple ; therefore, th« least common denominator of any 
fractions is the least common multiple of aU then denominators. 
Thoupji the rule already given will always find a common 
multiple of the given denominators, yet it will not always 
find their least common multiple. In the last example, 24 
is evidently a common multiple of 4 and 6, for it will exactly 
measure both of them; but 12 wHl do the same, and as 12 is 
the least, number that will do this, it is the least common 
multiple of 4 and 6. It wiU therefore be coDrvenient to have 
a Tide for finding this least common multiple. Let the num- 
bers be 4 and 6. 

It is evident, that one number is a-multiple of another.^ 
when the former contains all the ftauctois oi \S3a\^\.«* '^V^ 

L 
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factors of 4 are 2 and 2, (2X2 = 4.) The factors of 6 
are 2 and 3, (2 X 3 r= 6.) Consequently, 2 X 2 X 3 = 12 
contains the factors of 4, that is, 2X2; and also contains the 
factors of 6, that is, 2X3. 12, then, is a common multiple 
of 4 and 6, and it is the least common multiple, hecause H 
does not contain any factor^ except those which make up 
the numbers 4 and 6 ; nor either of those repeated more 
than i^s necessary to produce 4 and 6. Hence it follows, 
that %vhen any two numbers have a factor common to both, 
it may be once omitted ; thus, 2 is a factor common both to 
4 and 6, and is consequently once omitted. 

IT 61« On this principle is founded the Rule for finding 
the lea^t common multiple of two or more numbers. Write 
down the numbers in a line, and divide them by any number 
that will measure two or more of them ; and write the quo- 
tients and undivided numbers in a line beneath. Divide this 
line as before, and so on, until there are no two numbers 
that can be measured by the same divisor ; then the conti- 
nual product of all the divisors and numbers in the last line 
will be the least common multiple required. 

Let us apply the rule to &nd the least common multiple 
of 4 and 6. 

. 4 and 6 may both be measured by 2 ; the 

^ ) ^ ", quotients are 2 and 3. There is no number great- 

2,3 er than 1, which will measure 2 and*3. There- 
fore, 2X2X3 = 12is the least common mul- 
tiple of 4 and 6. 

If the pupil examine the process, he will see tha,t the di- 
visor 2 is a factor common to 4 and 6, and that dividing 4 
by this factor gives for a quotient its other factor, 2. In the 
same manner, dividing 6 gives its other factor, 3. Therefore 
the divisor and quotients make up all the factors of the two 
numbers, which, multiplied together, must give the con^ 
mon multiple. V ■ 

7. Reduce f, j-, f and ^ to equivalent fractions of the 
least common denominator. 

OPERATION. Then, 2X3X2 = 12, least common 

^ ) ^ * 2 .3 .46 denominator. It is evident we need 
3> .) 2 . 1 . 3 . 3 not multiply by the Is, as this would 
o i 1 T not alter the result 
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To find the new numerators, that is, how many 12ths 
each fraction is, we may take |, ^, f and |- of 12, Thus : 

1 ^f io a I New numerators, which, \ « 7 

• - \ written over the com- < v^ % 

f ot 12 —,. o ^ jj^^j^ denominators, give § ^ — » 
iofl2 = 2) '^ (A = 4 

ilTW. A, T^, T^ and T^. 

8. Reduce j-, |^, and |- to fractions having the least com- 
mon denominator, and add them together. 

^««- ii+A + p = ii=lii> amount. 

9. Reduce ^ and ^ to fractions of the least common de- 
nominator, and subtract one from the other. 

Ans. -^ — -ft = A? difference. 

10. What is the least number mat 3, 6, 8 and 10 will 
measure? Ans»\20, 

11. There are 3 pieces of cloth, one containing 7} yards, 
another 13^ yards, and the other 15^ yards; how many 
yards in the 3 pieces. 

Before adding, reduce the fractional parts to their least 

common denominator ; this being done, we shall have, 

•ri — »yi a Adding together all the 24ths, viz. 18 -f- 20 

^t— . ^^ ) -{-21, we obtain 69, that is, M = 2^^. 

131 = 13f J > We write down the fraction ^ under the 

I ^ = \b^ V other fractions, and reserve the 2 integers 

A Qtyii to be carried to the amount of the other 

Am. 6iit. integers, making in the whole 37^^, Ans. 

12. There was a piece of cloth containing 34f yards, 

from which were taken 12f yards ; how much was there 

left? ^ • 

We cannot take 16 twenty-fourths 

34f — 34^^ ^^1^ £j.Q„j 9 twenty-fourths, (^ ;) we 

12f = 12^J must, therefore, borrow 1 integer, =1 24 

Ans "iuF vds twenty-fourths, (ft,) which, with ^, 

^* ^ ' makes ^ ; we can now take ^f from 
JJ^ and there will remain ^ ; but, as we borrowed, so also 
we must carry 1 to the 12, which makes it 13, and 13 from 
34 leaves 21.- Ans. 21^. 

13. What is the amount of ^ of J of a yard, f of a yard 
and -^ of 2 yards ? 

Note. The compound fraction may be reduced to a sim- 
ph fraction ; thus, i of J = f ; and -^ oC ^ =i\S ^^^^\ -V 
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IT 62. Frcm the foregoing examples we derive the fol- 
lowing Rule : — To add or subtract fractions^ add or subtract 
their ntaneratorSy when they have a common denominator , 
otherwise, they mast first be reduced to a common denomi- 
nator. 

Note, Compound fractions must be reduced to simple 
fractions before adding or subtraedng. 

XIXAMPIiES FOR PRACTICE. 

1. What is the amount of f , 4f and 12 ? Ans. 17^. 

2. A man bought a ticket, and sdd j^ of j- of it ; what part 
of the ticket had he left ? Ans. f . 

3. Add together j-, f , ^, ^y ^ and ^. Amount^ 2^. 

4. What is the difference betwe^i 14^ and 16^ ? 

Arts. 1^. 

5. From 1 j- take f . Remainder ^ f . 

6. From 3 take ^. Rem. 2f ^^ 

7. From 147^ take 48|. Rem. 98f 

8. From ^ of ^ take ^ of ^. Rem. ^^j* 

9. Add together 112j^, 811f, and lOOOf, 

10. Add together 14, 11, 4$, ^ and ^. 

11. From f take ^ From f take f. 

12. What is the difference between ^ and ^? } and j-? 
^and$? fandf? fandf? fand^? 

13. How much is 1— i? 1— i-^ 1 — f ? 1— f ? 
2 — 1? 2--f? 2i— J? 3| — tV^ 1000 — tV? 



REDUCTION OF FRACTIONS. 

IT 63. We have seen, (IT 33,) that integers of one denomi 
nation may be reduced to integers of another denomination. 
It is evident, that /rac^ion^ of one denomination, after the 
same manner, and by the same rulesy may be reduced to 
fractionsi of another denomination; that is, fractions^ like 
integers, may be brought into lower denominations by mid* 
ftplicaiionj and into higher denominations by divisUm. 
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To reduce higher into lower 
denominations. 

(Rule. See IT 34.) 

1. Reduce -^^ of a pound 
to pence, or the fraction of a 
penny. 

Note. Let it be recollect- 
* ed, that a fraction is multiplied 
either by dividing its denomi- 
nator ^ or by multiplying its nvr 
merator. 

^£ X 20 = tVs. X 12 
=:^d. An§. 

Or thu»l ^of ^of-yL=: 
§^ = f of a penny, Am. 

3. Reduce ysW ^^^ pound 
to the fraction o£ a farthing. 
T2VTr^-X20=:Tft^s. X 

12 = AV^d.X4 = 3m = 

Jq- 

Or thus : 
Num, 1 

20 s. in 1 £. 

20 

12 d. in 1 s. 



To reduce lotoer into higher 
denominations, 

(Rule. See IT 34.) 

2. Reduce ^ of a penny to 
the fraction of a pound. 

Note. Division is perform- 
ed either by dividing the nw 
merator^ or by multiplying the 
denominator. . 

^d. -r- 12 = 3:^8.-^20 = 
Or thus : ^ of ^ of 2^ = 



4. Reduce ^ of a farthing 
to the fraction of a pound, 
f q. -h 4 = T% A. -4- 12 = 

jfj^S. -r-20=^r^f^=y2yjy^.. 

Or thus : 
Denom. 4 

4 q. in 1 d. 



240 

4 q. in 1 d. 

960 * . 

Then, ^^^= Jq. Ans. 

6. Reduce 5-^g^ of a guinea 
to the fraction of a penny. 

7. Reduce f of a guinea to 
the fracl'OTi of a pound. 

■ jnsv'ii , 34, ex. 11. 

9 . Red li V V* j^ of a m aidore, at 
dO b. to the fraction of a guinea. 

1 1. Red ace ^ of a pound, 
Trey, to the fraction of an 
ounce. 

L* 



16 






12 d. 


in 


1 s. 


192 

20 s. 


in 


l£. 



3840 

Then, -g-^ = t^^ • ^^• 

• 6. Reduce f of ?, penny to 
the fraction of a guinea. 

8,. Reduce f of a pound to 
the fraction of a guinea. 

10. Reduce f|^ of a guinea 
to tlie fraction of a moid ore. 

12. Reduce f of an ouiic6 
to the fraction of ^ ^CixsxA 
'Troy. 
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13. Reduce ^^ of a poand, 
avoirdupois, to the fraction of 
an ounce. 

15. A man has yj^ of a 
hogshead of wine; What part 
is that of a pint ? 

17. Acucumhergrewtothe 
length of s-^sj} of a mile ; what 
part is that of a foot ? 

19. Reduce f of ^ of a 
pound to the fraction of a shil- 
ling. 

21. Reduce i of ^ of 3 
pcMnds to the fraction of a 
penny. 



IT 64. It will frequently he 
required to find the value of a 
fraction^ that is, to reduce a 
fraction to integers of less dc- 
nominations. 

1. What is the value of f 
of a pound ? In other words, 
Reduce f of a pound to shil- 
lings and pence. 

f of a pound is ^ = 13 J shil- 
lings ; it is evident from ^ of 
a shilling may he ohtainjed 
some pence ; ^ of a shilling is 
Jj^ = 4 d. That is.-tylidtiply 
the numerator hy that number 
which will reduce it /o the next 
less denomination^ and divide 
the product by the denominator; 
if there be a remainder j multiply 
and divide as before^ and so on ; 
the several quotients^ placed one 
a/ter another^ in their order^ 
t^ be the answer. 



14. Reduce f of an ounce 
to the fraction of a pound 
avoirdupois. 

16. A man has -^^j of a pint 
of wine ; what part is that of 
a hogshead ? 

18. A cucumber grew to 
t^e length of 1 foot 4 inches 
z=: -{^ J = ^ of a foot \ what part 
is that of a mile ? 

2b. ff of a shilling is f of 
what fraction of a pound ? 

22. J^- of a penny is ^ of 
what fraction of 3 pounds ? 
Jj^ of a penny is ^ of what 
part of 3 pounds ? X^ of a 
penny is J of -j^ of how many 
pounds } 

It will frequently he re- 
quired to reduce integers to 
the fraction of a greater de« 
nomination. 

2. Reduce 13 s. 4 d. to the 
fraction of a pound. 

13 s. 4 d. is 160 pence* 
there are 240 pence in a 
pound ; therefore, 13 s. 4 d. is 
^J = f of a pound. That 
is, — Reduce the given sum or 
qumUity to the least denoynina- 
tion mentioned in i/, for a nii- 
meraioT ; then reduce an inte- 
ger of that greater denominon 
Hon (to a fraction of which it 
is required to reduce the giv- 
en sum or quantity) to the 
same denomination^ for a denomi 
natory and they ivill form the 
fraction required. 
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EXAMPLES FOR PRACTICE. 

3. What is tbe value off 
of a shilling? 

OPERATION. 
Nvmer* 3 
12 

Denom. 8)36 (4 d. 2 q. Am. 
32 

4 
4 

i6(2 q, 
16 

6. What is the value of f 
of a pound Troy ? 

7. What is the value off 
of a pound avoirdupois ? 



EXAMPLES FOR PRACTICE. 

4. Reduce 4 d. 2 q. to the 
fraction of a shilling. 

OPERATION. 
4 d. 2 q. 1 8. 

4 12 



18 Numer, 



^ 9. ^ of a month is how ma- 
ny days, hours, and minutes ? 
11. Reduce f of a mile to 
its proper quantity. 

13. Reduce -^ of an acre 
to its proper quantity. 

15. What is the value of 
■}-| of a dollar in shillings, 
pence, &c. .? 

17. What is the value of ^ 
of a yard ? 

19. What is the value of -^ 
of a ton ? 



12 
4 

48 Denom. 
ii = i Ans. 



6. Reduce 7 oz. 4 pwt. to 
the fraction of a pound Troy. 

8. Reduce 8 oz. 14f dr. to 
the fraction of a pound avoir- 
dupois. 

Note. Both the numerator 
and the denominator must he 
reduced to 9ths of a dr. 

10. 3 weeks, 1 d. 9 h. 36 m. 
is what fraction of a month ? 

12. Reduce 4 fur. 125 yds. 
2 ft. 1 in. 2j- bar. to the frac- 
tion of a mile. 

14. Reduce 1 rood 30 poles 
to the fraction of an acre. 

16. Reduce 5 s. 7j- d. to 
the fraction of a dollar. 

18. Reduce 2 ft. 8 in. 1^ b. 
to the fraction of a yard. 

20. Reduce 4 cwt 2 qr. 12 
lb. 14 oz. 12^ dr. to the frac- 
tion of a ton. 



Note. Let the pupil be required to reverse and prove the 
following examples : 

21. What is the value of ^\ of a g^xmfc^'i 
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22. Reduce 3 roods 17^ poles to the fraction of an acre. 

23. A man bought 27 gal. 3 qts. 1 pt of molasses ; what 
part is that of a hogshead ? 

24. A man purchased ^^3 of 7 cwt. of 'sugar ; how much 
sugar did he purchase? 

25. 13 h. 42 m. 51^ s. is what part or fraction of a day? 



suppXiEiMmirr to fxl&otxoks. 

QUESTIONS. ' 

1. What are fractions? 2. Whence is it that the parts 
into which any tiling or any number may he divided, take 
their name ? S. How are fractions represented by figures ? 
4. What is the number above the line called ? — Why is it 
so called ? 5. What iA the number below the line called ? 
— ^Why is it so called ? — ^What does it show ? 6. What is 
it which determines the tnagmtude of the parts ? — Why ? 
7. What is a simple or proper fraction ? — ; — an improper 
fraction ? .^ a mixed number? 8. How is an improper 
fraction rejJRed |o a whole or mixed number ? 9. How n. 

a mixed number reduced to an improper fraction ? » 

whole number? 10. What is understood by the terms of the 
fraction? 41. How is a fraction reduced to its most simple 
or lowest terms ? 12. What is understood by a common di- 
visor? — - — by the greatest common divisor? 13. How is 
it found f 14. How many ways are there to multiply a frac- 
tion by a whole number ? 15. How does it appear, that rfi- 
vidiny the denominator midtiplies the fraction ? 16. How is a 
mixed number multiplied? 17. What is implied in multi- 
plying by a fraction ? 18. Of how many operations does it 
consist? — ^What are they? 19. When the multiplier is less 
than a unit, what is the product compared with the multi- 
plicand ? 20. How do you multiply a whole number by 
a fraction? 21. How do you multiply one fraction by ano- 
ther ? 22. How do you multiply a mixed numbei: by a 
mixed number ? 23. How does it appear, that in multiply- 
ing both terras of the fraction by the same number the vnlue 
of the fraction is not altered ? 2-x. How many ways are 
there to divide a fraction by a whole number? — What are 
they? 25, How does it appear that o. fraction is dimded by 
mu/liplying its defiommitor 1 26. How does dividing by «» 
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fraction differ from multiplying by a fractio|;i? 27. When 
the divisor is less than a unit, what is the quotient compared 
with the dividend ? 28. What is understood by a common 

denominator ? the least common denoMnator ? 29. 

Ho# does it appear, that each gioen denomina'r must be a 
' factor of the c(nnmen denominator ? 30. How is the com- 
mon denominator to two or more fractions found? 31. 

What is understood by a multiple ? by a common muZ^- 

ple 7 by the least common multiple ? — ^What is the pro- 
cess of finding it ? 32. How are fractions addbd and sub- 
tracted ? 33. How is a fraction n£ a greater denomination 

reduced to one of a less? of a less to a greater? 34. 

How are fractions of a greater denomination reduced to in- 
tegers of a less ? integers of a less denomination to the 

fraction of a greater ? 



EXERCISES. 

1. What is the amount of f and f ? ' \.i ~i and J? 
of 12^, 3f and 4f ? Am. to the last^ 20^. 



2. To J of a pound addf of a shilling. Amounty 18j- s. 
Note, First reduce both to the same denomination. 

3. f of a day added to ^ of an hour make how many 
hours ? what part of a day ? Ans» to the last^ f f d. 

4. Add ^ lb. Troy to -^ of an oz. 

Amounty 6 oz. 11 pwt 16 gr.. 
6. How much is J less ^? ^ — ^? 3^—^? 14^ 
_4f? 6 — 4tt: m — iofioti? 

Ans. to the lasl^ j^^. 

6. From j- shilling take f of a penny. Rem, 5^ d. 

7. From \ of an ounce take |- of a pwt. 

Rem* 11 pwt. 3 grs. 

8. From 4 days 7^hours take 1 d. 9^ h. 

jRem. 2 d. 22 h.20m. 

9. At $ ^ per yard, what costs } of a yard of cloth ? 

IT 65. ^he priee of unity, or 1, being given, to find the 
cost of any quantity, either -few or mme than unity, midllply 
the price by the qtiantity. On the other hand, the cost of any 
quantity, either less or more than unity, being given, to find 
the price of unity, or 1, divide the cost by the quantxi^. 
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1. If -J^ lb. of sugar cost -ft of a shilling, yfhst will J§ of 
a pound cost ?^ 

This example will require two operations : ^first, as above, . 
to find the ]yice of 1 lb. ; secondly, having found the price 
of 1 lb., to find the cost of ff of a pound, ft s. -^ -f^ (-ff 
of ft s. IT 57) = ftV s. the price of 1 lb. Then, -^^ a. X 

H (H of ftv 8. IT 63) = mi s. = 4 d. 3f JH q-, '^« 

Answer. 

Or we may reason thus : first to find the price of 1 lb. : 
■fj lb. costs ft s. If we knew what ft lb. would cost, 
we might repeat this 13 times, and the result would be the 
price of 1 lb. ^ is 11 parts. If -J-J lb. costs ft s., it is evi- 
dent ft lb. will cost ft of ft = -j^ s., and -ff lb. will cost 
13 times as much, that is, -^^^ s. = the price of 1 lb. Then, 
U of ftV s- = Wf s-» ^^ cost of ff of a pound, f g-^f s. 
= 4 d. 3fg^ q., as before. This process is called solving 
the question by analysis. 

After the same manner let the pupil solve the following 
questions : 

2. If 7 lb. of sugar cost J of a dollar, what is that a 
pound ^ -f of I = how much ? What is it for 4 lb. ? ^ 
of f = how much ? What for 12 pounds? y of J = ho\T 
-inuch ? Ans. to the lasty $ If 

3. If 6^ yds. of cloth cost $3, what cost 9 J yards ? 

V , Ana. $ 4'269. 

4. If 2 oz. of silver cost $ 2*24, what costs f oz. ? 

Ans. $*84. 

5. If ^ oz. costs $-f|-, what costs 1 oz. ? Ans. $1^283. 

6. If ^ lb. less by^ costs 13-^ d., what costs 14 lb. less by 
I of 2 lb. ? X • Ans. 4£. 9 s. 9ft d. 

7. Iff yd. cost $f, what will 40 J yds. cost? 

Ans. $ 59*062 -f. 

8. If ft of a ship costs $ 251, what is A- of her worth ^ 

Ans. $53«78o+. 

9. At 3|i!. per cwt, what will 9f lb. cost? 

Ans. 6 s. 3-g^d. 

10. A merchant, owning ^ of a vessel, sold f of his share 
for $ 957 ; what was the vessel worth ? Ans. $ 1 794*375. 

11. Iff yds. cost ^iS., what will ft of an ell Eng. cost? 

Ans. 17 8. 1 d. 2f q. 

* This and the following are examples usually referred to the rule Proportion 
or Rule of Three. See IT 96 e*. 35. 



\ 



IT 65i SUPPLEMENT TO FRACTIONS. 

133 

12. A merchant bought a number of bales of velv 
containing 129^ yards, at the rate of $7 for 5 yar^inator. 
sold them out at the rate of $ 1 1 for 7 yards, and gnjtion , 
$ 200 by the bargain ; how many bales were there ? n 

First find for what he sold 5 yards ; then what he gain^ 
on 5 yards — what he gained on 1 yard. Then, as many time\ 
as the sum gained on 1 yd. is contained in $200, so many\ 
yards there must have been. Having found the number of 
yards, reduce them to bales. Ans. 9 bales. 

13. If a staff, 5^ ft. in length, cast a shadow of 6 feet, how 
high is that steeple whose shadow measures 153 £eet^ 

Ans. 144^ feet 

14. If 16 men finish a piece of work in 28^ days, how 
long will it take 12 men to do the same work ? 

First find how long it would take 1 man to do it ; then 12 
men will do it in -^ of that time. Ans» 37|^ days. 

15. How many pieces of merchandise, at 20^ s. apiece, 
"Doiust be given for 240 pieces, at 12^8. apiece ? Am. 149yyj-. 

16. How many yards bf hocking that is 1 J yd. wide will 
be sufficient to line 20 yds. af camlet that is ^ of a yard 
wide ? 

First find the contents of the camlot in square measure ; 
then it will be easy to find how many yards in length of 
hocking that is 1^ yd. wide it will take to make the same 
quantity. Ans. 12 yards of camlet. 

17. If H yd. in breadth require 20^ yds. in length to 
make a cloak, what in length that is ^ yd. wide ^vill be re- 
quired to make the same ? Atis. 34^ yds. 

18. If 7 horses consume 2 J tons of hay in 6 weeks, jiow 
mapy tons will 12 horses consume in 8 weeks ? 

If we knew how much 1 horse consumed in 1 w:eek, it 
would be easy to find how much 12 horses would consume 
in 8 weeks. 

2 J = -y- tons. If 7 horses consume -^ tons in 6 weeks, 
1 horse will consume -f of Jji- = ^ of a ton in 6 weeks ; and 
if a horse consume j-^ of a ton in 6 weeks, he will consume 
i of a =z 1^ of a ton in 1 week. 12 horses will consume 
12 times -^^ = -f^f in 1 Aveek, and in 8 weeks they will 
consume 8 times -fff = -^^ = 6^f tons, Ans. 

19. A man with his family, which in all were 5 persons, 
did usually drink 7|- gallons of cider in 1 week ; how much 
will they drink in 22^ weeks when 3 persons more are 
added to the family ? ^Ans. 280% ^alloaa. 
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spend lOJiB. in 18 days, how much 
S> >d in 30 days ? Ans. Z9£ . 18 s. 4gf d. 
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X rRACTXonrs. 

<; tiave seen, that an individual thing or numher 
/ uivided into any numher of equal parts, and that 

^ae parts will he called halves, thirds, fourths, fifths, sixths, 
&c., according to the numher of parts into which the thing 
or numher may he divided ; and tiiat each of these parts may 
he again divided into any other numher of equal parts, and so 
on. Such are called common^ or vfdgar fractions. Their denom- 
inators are hot uniform, hut vary with every varying division 
of a unit It is this circumstance which occasions the chief 
difficulty in the operations to he performed on them ; for 
when nulnhers are divided into different kinds or parts, they 
cannot he so easily compared. This difficulty led to the in- 
vention of decimal fractions, in which an individual thing, oz 
numher, is supposed to he divided first into ten equal parts, 
which will he tenths; and each of these parts to he again di 
vided into ten other equal parts, which will he hundredths , 
and each of these parts to he still further divided into ten 
Qther equal parts, which will he thousandths ; and so on. 
Such are called decimal fractionsj (from the Latin word decern^ 
\t^hich signifies /an,) hecause they increase and decrease, in a 
i^nfqld proportion, in the same manner as whole numbers. 

IT G7m In this way of dividing a unit, it is evident, that 
; the denominator to a decimal fraction will always he 10, 
100, 1000, or 1 with a number of ciphers annexed; conse- 
quently, the denominator to a decimal fraction need not he 
expressed, for the numerator only, written with a point be- 
fore it (') called the separatrixy is sufficient of itself to ex- 
press the true value. Thus, 

■fif are written *6. 

T^ *27. 

'Mfe ••.. '685. 

The denominator to a decimal fraction, although not ex- 
pressed, is always understood, and is 1 with as many ci- 
} lers annexed as there are places in the numerator. Thus, 
^765 is a decimal consisting of four places ; consequently, 
J with four ciphers annexed (10000) is its proper denomina* 
^r» Any decimcJ may be cxpie^s^d m tlL^ form of a com* 
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mon fraction by writing under it its proper denominator. 
Thti», '3765 expressed in the form of a common fraction^ 

When whole numbers and decimals are expressed to- 
gether, in the same number, it is called a mixed nmtber. 
Thus, 25'63 is a mixed number, 25', or all the figures on the 
left hand of the decimal point, being whole numbers, and 
'63, or all Uie figures on the right band of the decimal point, 
being decimals. 

The names of the places to teu-millionths, and, generally, 
how to read or write decimal fractions, may be seen from 
the foUowing 

TABI.E. 



fj\ 



3d place. 

2d place. 

( Ist place. 

I 1st place. 
2d place. 
3d place. 
4th place. 
6th place. 
6th place. 
7th place. 




Hundreds. 

Tens. 

Units. 



J o o o« Tenths. 

Q en at Hundredths. 

t o Thousandths. 

a Ten-Thousandths. " 



en Oi 
5!? 



" sg ? § s • 

g g s, » &' 

f 11 
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From the table it appears, that the first figure on the right 
hand of the decimal point signifies so many t€7ith part« of a 
unit ; the second figure, so many hundredth parts of a unit ; 
the third figure, so many thousandth parts of a unit, &,c. It 
takes 10 thousandths to make 1 hundredth, 10 hundredths 
to make 1 tenth, and 10 tenths to make 1 unit, in the same 
manner as it takes 10 units to make 1 ten, 10 tens to make 
1 hundred, &,c. Consequently, we may regard unity as a 
starting point, from whence whole numbers proceed, con- 
tinually increasing in a tenfold proportion towards the left 
hand, and decimals continually decreasing^ in the same pro- 
portion, towards the right hand. But as decimals decrease 
towards the right hand, it follows . of course, that they in- 
crease towards the left hand, in the same manner as whole 
numbers. 

IT 68. The value of every figure is determined by its 
place from units. Consequently, ciphers placed at the right 
hand of decimals do not alter their value, since eveiy signifi- 
cant figure continues to possess the same place from unity. 
Thus, *5, '50, '500 are all of the same value, each being 
equal to ^^ or ^. 

But every cipher, placed at the left hand of decimal frac- 
tions, diminishes them tenfold, by removing the significant 
figures further from unity, and consequently making each 
part ten times as small. Thus, '6, '05, '005, are pf different 
value, '5 being equal to -j^, or ^ ; '05 being equal to y^, or 
gV; and '005 being equal to y^, or ^. 

Decimal fractions, having different denominators^ are readily 
reduced to a common denominator^ by annexing ciphers untU 
they are equal in number of places. Thus, '5, '06, '234 may 
be reduced to '500, '060, '234, each of which has 1000 for a 
common denominator. 

IT 69. Decimals are read in the same manner as whole., 
numbers, giving the name of the lowest denomination, or 
right hand figure, to the wlyjle. Thus, '6853 (the lowest 
denomination, or right hand figure, being ten-thousandths ^ 
is read, 6853 ten-thousandths. 

ALuy whole number may evidently be reduced to decimal 

parts, that is, to tenths, hundredths, thousandths, &,c. by an- 

nexing ciphers. Thus, 25 is 250 tenths, 2500 hundredlliSy 

25000 tbaasandths; &c. ConsecjaeiiUyi^any mixed number 
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may be read together, giving it the name of the lowest de- 
nomination or right hand figure. Thus, 25^63 may be read 
2563 hundredths, and the whole may be expressed in the 
form of a common fraction, thus, ^^^. 

The denominations in federal money are made to corre- 
spond to the decimal divisions of a unit now described, dol- 
lars being units or whole numbers, dimes tenths, cents hun- 
dredths, and mills thousandths of a dollar ; consequently the 
expression of any sum in dollars, cents, and mills, is simply 
the expression of a mixed number in decimal fractions. 

Forty-six and seven tenths = 46-^ = 46 '7. 

Write the following numbers in the same manner : 

Eighteen and thirty-four hundredths. 
Fifty-two and six hundredths. 

Nineteen and four hundred eighty-seven thousandths. 
Twenty and forty-two thousandths. 
One and five thousandths. 
135 and 3784 ten-thousandths. 
9000 and 342 ten-thousandths. 
10000 and 15 ten-thousandths. 
974 and 102 millionths. 

320 and 3 tenths, 4 hundredths and 2 thousandths. 
500 and 5 hundred-thousandths. 
47 millionths. 
, Four hundred and twenty-three thousandths. 



ADDITION . AND SUBTRACTION OF DECIMAL 

FRACTIONS. 

IT 70. As the value of the parts in decimal fractions in- 
creases in the same proportion as units, tens, hundreds, &c., 
and may be read together^ in the same manner as whole 
numbers, so, it is evident that all the operations on decimal 
fractions may be performed in^the same manner as on whole 
numbers. The only difficulty, if any, that can arise, must 
be in finding where to place the decimal point in the result. 
This, in addition and subtraction, is determined by the same 
rule ; consequently, they may be exhibited together, 

1. A man bought a barrel of ftowx lot %^, 'a. ^^Skvs^^Ws^^ 
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ter for $3^50, 7 pounds of sugar for 83^ cents, an oancc 
of pepper for 6 cents ; what did he give for the whole ? 

OPERATION. 

$8^ z= 8000 mills, or lOOOths of a dollar. 

3<50 = 3500 mills, or lOOOths. 

^835 = 835 mills, or lOOOths. 

<06 = 60 mUls, or lOOOths. 

Ans. $ 12'395 == 12395 mills, or lOOOths. . 

As the denominations of federal money correspond with 
the parts of decimal fractions, so the rules for adding and 
subtracting decimals are exactly the same as for the same 
operations in federal money. (See IT 28.) 

2. A man, owing $ 375, paid $ 175^75 ; how much did 
he then owe ? >v 

OPERATION* 
$ 375^ = 37500 cents, or lOOths of a dollar. 
175*75 = 17575 cents, or lOOths of a doJar. 

$ 199^25 = 19925 cents, or lOOths. 

The operation is evidently the same as in subtiuction of 
federal money. Wherefore, — In the addition and subtrac- 
tion of decimal fractions,-^RuLE : Write the numbers under 
each other, tenths under tenths, hundredths under hun- 
dredths, according to the value of their places, and point off 
in the results as many places for decimals as are equd to the 
greatest number of decimal places in any of the given num- 
bers. 

EXAMPI^ES FOR PRACTICE. 

3. A man sold wheat at several times as follows, viz. 
13'25 bushels; 8^4 bushels; 23*051 bushels, 6 bushels, and 
*75 of a bushel; how much did he sell in the whole ? 

Ana, 51*451 bushels. 

4. What is the amount of 429, 21^$^, 355y(^, lyj^ and 
l-A ? Ans. 808t^, or 808443. 

5. What is the amount of 2 tenths, 80 hundredths. 89 
thousandths, 6 thousandths 9 tenths, and 5 thousandthb t 

Ans. 2. 
o. What IS tne amount of three hundred twenty-nine, and 
seven tenths ; thiTty'Seyen and one hundred sixty-two Uiou- 
tfBDdtbs, and sixteen hundredths ? 
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7. A man, owing $4316, paid $376*865; how much did 
he then owe? Ans. $3939435. 

8. From thirty-five thousand take thirty-five thousandths. 

Ans. 34999'965. 

9. From 5*83 take 4*2793. Ans. 1'5507. 

10. From 480 take 245*0075. Ans. 234*9925. 

11. What is the difierence between 1793*13 and 817* 
05693? Ans. 976*07307. 

12. From 4^^ take 2^. Remainder^ 1^^, or 1*98. 

315y^^, 27, and 100-,^? Ans. 942*957009. 



MULTIPLICATION OF DECIMAL FRACTIONS, 

IT 71. 1. How much hay in 7 loads, each containing 
23*571 cwt. ? . - ^ 

OPERATION. 
23*571 cwt. •= 23571 lOOOths of a cwt. 

7 7'. 



Ans. 164*997 cwt = 164997 lOOOths of a cwt. 

We may here (IT 69) consider the multiplicand so many 
thousandths of a cwt, and then the product will evidently be 
thousandths^ and will be reduced to a mixed or whole num- 
ber by pointing off 3 figures, that is, the same number as are 
in the multiplicand ; and as either factor may be made the 
multiplier, so, if the decimals had been in the multiplier^ the 
same number of places must have been pointed off for deci- 
mals. Hence it follows, we must always point off in the pro- 
duct as many places for decimals as there are decimal places in 
both factors, 

2. Multiply *75 by *25. 

OPERATION. In this example, we have 4 de- 

^^ cimal places in both factors ; we 

25 must therefore point off 4 places 

ojx for decimals in the product. The 

■■KQ reason of pointing oil' this mini 

her may ap^eeit ^X^\ w\q>^<?. ^-^^xn.^ 

*J875 Product. if we coTisidex \k^ V«o ^^vs«» ^ 
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common or vulgar fractions. Thus, '75 is j^, and '25 is 
^ : now, -^ X T^ = iWxfe = '1875, Ans. same as be- 
fore. 

3. Multiply 425 by '03. 

'125 ilere, as the number of significant 

(Qo figures in the product is not equal to 

- the number of decimals in both fac- 

'00375 Prod, tors, the deficiency must be supplied 

by prefixing ciphers, that is, placing 
them at the left hand. The correctness of the rule may ap- 
pear from the following process : '125 is i^^, and '03 is 
rhs • now, ^j^ X tStf = rMffm = '00375, the same zs 
before. 

These examples will be sufficient to establish the following 

RULE. 

In the mtdtiplication of decimal frcictionsj multiply as in whole 
numbers J and from the product point off so many figures for deci-' 
mals as there are dediml planes in the multiplicand and muUi-^ 
plier counted together j and, if there are not so many figures in the 
producty supply the deficiency by prefixing ciphers, 

exampi.es fob practice. 

4. At $ 6'47 per yard, what cost 8'3 yards of cloth ? 

Ans, $45*401. 
6. At $ '07 per pound, what cost 26'5 pounds of rice ? 

Ans, $1'855. 

6. if a barrel contain 1'75 cwt of flour, what will be the 
weight of '63 of a barrel ? Ans, 1'1025 cwt 

7. If a melon be worth $ '09, what is '7 of a melon 
worth? Ans, 6^ cents. 

8. Multiply five hundredths by seven thousandths. 

Product, '00035. 

9. What is '3 of 116 ? , Axa, 34'8 

10. What is '85 of 3672 ? Ans, 3121 '2. 

11. What is '37 of '0563 ? Ans. '020831. 

12. Multiply 572 by '58. Product, 331 '76. 

13. Multiply eighty-six by four hundredths. 

Product, 3'44. 
14. Multiply '0062 by '0008. 

IS. Multiply forty-seven teii\ks\i^ oiL^^wjfiAsxd eighty- 
six hundredths. 
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16. Multiply two hundredths by eleven thousandths. 

17. What will be the cost of thirteen hundredths of a ton 
of hay, at $ 1 1 a ton ? 

18. What will be the copt of three hundred seventy-five 
thousandths of a cord of wood, at $ 2 a cord ? 

19. If a man's wages be seventy-five hundredths of a dol- 
lar a day, how much will he earn in 4 weeks, Sundays ex- 
cepted ? 



DIVISION OF DECIMAL FRACTIONS. 

. IT 72. Multiplication is proved by division. We have 
seen, in multiplication, that the decimal places in the product 
must always be equal to the number of decimal places in the 
multiplicand and multiplier counted together. The multi- 
plicand and multiplier, in proving multiplication, become the 
divisor and quotient in division. It follows of course, in di- 
vision, that the mmher of decimal places in the divisor and 
quotient^ counted together^ must always be equal to the number of 
deamal places in the dividend. This will still further appear 
from the examples and illustrations which follow : 

1. If 6 barrels of flour cos* $44*718, what is that a bar- 
rel ? 

By^ taking away the decimal point, $44*718 = 44718 
milb,*or lOOOths, whifch, divided by 6, the quotient is 7453 
mills, = $ 7*463, the Answer. 

Or, retaining the decimal point, divide as in whole num- 
bers. 

OPERATION. As the decimal places in the di- 

6 )44*718 yigQj. and quotient, counted toge- 

Ans. 7*463 *^^^' must be equal to the number 

of decimal places in the dividend, 
there being ru) decimals m the divisor^ — ^therefore point off 
three figures for decimals in the quotient, equal to the number 
of decimals in the dividend, which brings us to the same re- 
sult as before. 

2. At $ 4*75 a barrel for cider, haw many barrels may be 
bought for $ 31 ? 

In this example, there are decimals in the divisor, and 
none in the dividend. $4*75=1415 cewV^^ ^w^ %^V^^ 
annexing two ciphers, = 3100 cents •, X\x«X Sb^x^^^"^*^^"^ ^"^ 
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vidend to parts of the same denomination as the divisor. 
Then, it is plain, as many times as 475 cents are contained in 
3100 cents, so many barrels may be bought 

475) 3100 (6f^ barrels, the Answer; that is, 6 barrels and 
2850 ff^ of another barrel. 

— —- But the remainder, 260, instead of be- 

^ ing expressed in the form of a common 

fraction, may be reduced to lOths by annexing a cipher, 
which, in effect, is multiplying it by 10, and the division con- 
tinued, placing the decimal point after the 6, or whole ones 
already obtained, to distinguish it from the decimals which 
are to follow. The points may be withdrawn or not from 
die divisor and dividend. 

OPERATION. 
4^75)31'00(6'526 + barrels, the Answer; that is, 6 bar- 
2850 rels and 526 thousandths of another 

• barrel. 

9^?^ By annexing a cipher to the first 

remainder, thereby reducing it to 

1250 lOths, and continuing the division, 

950 ^^ obtain from it '5, and a still fur- 

ther remainder of 126, which, by an- 

3000 nexing another cipher, is reduced to 

2850 lOOths, and so on. 

jgQ The last remainder, 160, is W^ of 

a thousandth part of a barrel, which 
is of so trifling a value, as not to merit notice. 

If now we count the decimals in the dividend, (for every 
cipher annexed to the remainder is evidently to be counted 
a decimal of the dividend,) we shall find them to be five^ 
which corresponds with the number of decimal places in the 
divisor and quotient counted together. 

3. Under IT 71, ex. 3, it was required to multiply *126 by 
*03 ; the product was '00376. Taking this product for a 
dividend, let it be required to divide '00376 by *125. One 
operaition will prove the other. Knowing that the number 
of decimal places in the quotient and divisor, counted to- 
gether, will be equal to the decimal places in the dividend, 
we may divide as in whole numbers, being careful to retain 
ihe decimal points in their proper places. Thus^ 
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c.^K^^^PJlk^ '^^ ^visor, 126, in 376 goes 3 

425) *00875 (*03 times, and no remainder. We have 

^'^ only to place the decimal point in 

QQQ the quotient, and the work is done. 

There are five decimal places in the 
dividend ; con^quently there must he five in the divisor and 
quotient counted together ; and, as there are three in the di- 
visor, there must be two in the quotient ; and, since we have 
but one figure in the quotient, the deficiency must be sup- 
plied by prefixing a cipher. 

The operation by vulgar fractions will bring us to the 
same result Thus, 425 is ^yy^y, and *00376 is jjffj^: 

now, loVAo -^ iWfe = i3i88g1go = T§Tr = *03,the same 
as before. 

^ IT 73. The foregoing examples and remarks are suffi- 
cient to establish the following 

RVIiE. 

2h the dmsioH of decimal firactionsy dwide as in whole num^ 
berSy and from the right hand of the quotient point off as many 
Agwresfor decimals^ as the decimal fyurea in the dwidend ex- 
ceed those in the divisor^ and if there are not so many figures in 
the quotient^ supply the deficiency by prefixing ciphers. 

If at any time there is a remainder, or if the decimal 
figures in the divisor exceed those in the dividend, ciphers 
may be annexed to the dividend or the remainder, and the 
quotient carried to any necessary degree of exactness ; but 
Ihe ciphers annexed must be counted so many decimals of 
the dividend. 

EXAHIPLES FOR PRACTICE. 

4. If $ 472*875 be divided equally between 13 men, how 
much will each one receive ? Ans. $ 36^875. ^ 

5. At $ *75 per bushel, how many bushels of rye can be 
bought for $ 141 ? Ans. 188 bushels. 

6. At 124^ cents per lb., how many pounds of butter may 
be bought for $ 37 ? Ans. 296 lb. 

7. At 6^ cents apiece, how many oranges may be bought 
for $8? Ans. 128 oranges. 

8. If *6 of a barrel of flour cost $ 5, what is that per bar- 
rel? Ans. $8'aa^-V- 

9. Divide 2 by 634. Qxjot- "-^^"^ ^ 
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10. Divide «012 by <005. Qmo/. 2<4, 

11. Divide three thousandths by four hundredths. 

QitoU *075. 

12. Divide eightynsix tenths by ninety-four thousandths. 

13. How many times is '17 contained in 8? 



REDUCTION OF COMMON OR VULGAR FRAC^ 

TIONS TO DECIMALS. 

IT 74. 1. A man has f of a barrel of flour; what is that 
expressed in decimal parts ? 

As many times as the denominator of a fraction is con- 
tained in the numerator, so many whole ones are contained 
in the fraction. We can obtain no whole ones in ^, because 
the denominator is not contained in the numerator. We 
may, however, reduce the numerator to /enlA^, (IT 72, ex. 2,) 
by annexing a cipher to it, (which, in effect, is multiplying 
it by 10,) making 40 tenths, or 4^0. Then, as many times as 
the denominator, 5, is contained in 40, so many tenths are 
contained in the fraction. 5 into 40 goes 8 times, and no 
remainder. Ans. '8 of a bushel. 

2. Express f of a dollar in decimal parts. 

The numerator, 3, reduced to tentiis, is fj^, 3'0, which, 
divided by the denominator, 4, the quotient is 7 tenths, and 
a remainder of 2. This remainder must now be reduced to 
hundredths by annexing another cipher, making 20 hun- 
dredths. Then, as many times as the denominator, 4, is con- 
tained in 20, so many hundredths also may be obtained. 4 
into 20 goes 5 times, and no remainder. ^ of a dollar, there 
fore, reduced to decimals, is 7 tenths and 5 hundredths, that 
is, ^75 of a dollar. 

The operation may be presented in form as follows . — 

Num. 
Denom. 4 } 3^0 (<75 of a dollar, the Answer. 

28 

"io 

20 
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3. Reduce ^ to a decimal fraction. 
The numerator must be reduced to hundredthsj by annex- 
ing two ciphers, before the division can begin* 

66 ) 4 W ( <0606 +, the Answer. 
396 



400 As there can be no tenths^ a cipher must 

396 be placed in the quotient, in tenth's place. 

4 

Note, -^ cannot be reduced exactly; for, however long the 
division be continued, there will still be a remainder.* It is 
sufficiently exact for most purposes, if the decimal be ex- 
tended to three or four places. 

From the foregoing examples we may deduce the follow- 
ing general Rule : — To reduce a common to a decimal fra4> 

* Decimal figxires, which continually repeal, like *06, in this exam- 
ple, are called Repet endSj or Circulatins^ Decimals. If onlj one figure 
repeats, as '3333 or *7777, &c., it is called a single repetend. If two or 
more figures circulate alternately, as <060606; '234234234, &c., it la 
called a compound repeiend. If other figures arise before those which 
circulate, as <743333, < 143010101, &c., the decimal is called a mixed 
repetend. 

A single repetend is denoted by writing only the circulating figure 

with a point over it : thus, <3, signifies that the 3 is to be continually 
repeated, forming an infinite or never-ending series of 3's. 

A compound repetend is denoted by a point over ihe first and last re- 
peating figure : thus, <234 signifies that 234 is to be continually re- 
peated. 

It may not be amiss, here to show how the value of any repetendm9.y 
be Ibund, or, in other words, how it may be reduced to its equivalent 
vidgar fraction. 

If we attempt to reduce -|- to a decimal, we obtain a continual repe- 
tition of the figure 1 : thus, <11111 , that is, the repetend *i. The value 
of the repetend % then, is -^ ; the value of *222, &c., the repetend *2, 
will evidently be twice as much, that is, J-. In the same manneri Ssa 
f , and 4 = ^, and '5 = j, and so on to §, which =» f s= 1. 
' 1. What is the value of *8? Ans. #• 

2. What is the value of <6 ? Ans. f == f • What is the value of *3 ? 
of*7? of*4.? of'S.:* of 4? ofd? 

If ^ be reduced to a decimal, it produces <010101, or the repetend 61, 
The repetend '62, being 2 times as much, must be -^ and '63 =» ^, 
and '48, beingi4d times as much must be |f } ^^ '^4 = }f , &c. 
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- tion, — Annex one or more ciphers^ as may he necessary^ to the 
rwmerator, a/ad divide it by the denominator. If then there he 
a remai'^'^'*^ • annex another cipher, aTid divide as before, and so 
amiimyr u- at* 9o Umg as there shall cotUinue to be a remmnder^ 
w tmtU the fraetinn shall be reduced to any necessary degree 
of exactness The quotient will be the decimal required, 
which must consist of as many decimal places as there are 
ciphers annexed to the numerator ; and, if there are not so 
many figures in the quotient, the deficiency must be sup- 
plied by prefixing ciphers. 

EXAHIPLES FOR PRACTICE. 

4. Reduce ^ ^ ^^, and ^^ to decimals. 

Ans. '6 ; «25 ; *026 ; ^00797 + 

6. Reduce H, ^T^nr, tt^^j ^^ fAW ^ decimals. 

Ans. '692 + ; '003; '0028 +; '000183 +. 

e. Reduce ^fi WVj Mjj ^ decunals. 

7. Reduce 4, ^ft, ^h>i, f, ^^ ^, ^ to decunals. 

8. Reduce J,.|, f, i, f , >, ^, 3^^, gi^, ^ to decimals. 



If?}? be reduced to a decimal, it product '5oi; consequently, 

'602=^, a^d *637 == ^, and 425 = ffi, &c. Ab this principle 
will apply lo any number of places, we have this general Rule for re- 
ducing a circulating decimal to a vulgar fraction, — Make the given 
repetend the numerator, and the denominator will be as many 9s as 
there are repeating figures, 

3. What is the vulgar fraction equivalent to *704 ? Jins. j^. 

4. What is the value of '003? *6l4? «324? «0102i ? 

'2463? '602103? Jhu.tolastysi^^^- 

5. What is the value of '43 ? 

In this fraction, the repetend begins in the second place, or pl&ce of 

hundredths. The first figure, 4, is ^, and the repetend, 3, is i of 1^9 

that is, ^ • these two parts must be added together. t\r + A == M 

= hit 'fins. Hence, to find the value of a wiiud repetend^ — Find the 
value of the two parts, separately^ and add them together. 

6. What is the valueof '153? tWf + fBv = 4M = ^> J^ 

7. What is the value of '0047 ? Ms. 9 Hxf 

8. What is the value of '188 ? 'l6 ? -^'^AM ? 

It is plain, that circulates may be added, eabtracted, multiplied, and 
divided, by first reducing them to their equivalent vulgar firatctions. 
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Bamrcnon of dscim^i. m^oneam^ 



REDUCTION OF fHSCIMAL FHiLCTION& 

?F 7ft? FrjLCtiQiifiy vrp h^ve se^o, ^IT 03,) like tnle^ers. are 
reduced from low^ to* higher denommatioQS bj dmsUm^ and 
from high to lower tienbmina^tioiis by mtdtipUeatkm* 

Ta redi^ a cmnpi&md fiHamr-] Xl>r refihce the decimal of a 



her to a decinuAef the higheA 

1. ifeeduce 7.s;.:6:d. to the 
deeimdl of a pottD^; ; 

6 d. reduced to therdecimail 
ef ft shitliBg, that is, divided 
by 12, is ^5 «», which annexed 
to the 7 s, malting 7^5 s., and 
divided by 20, is ^375 J? . the 
Am. 

The process may be pre- 
sented ifi form of art^ie, thtis : — ■ 
Divide the lavoeiBt denoftnina^ 
Hon given, annexing to it one 
or more ciphers, as ipiay be 
necessary, by that number 
which it takes of the same to 
make one of the. next higher 
denomination, and annex the 
«{Uotient, as a decimal to that 
higher denomination ; so con- 
tinine to do, until the whole 
shall be reduced to the deci- 
mal required. 



EXAMPLES FOa PRACTICE. 

3. Reduce 1 oz. 10 pwt. to 
the fraction of a ponnd. 

OPERAflOW. 

20) 10*0 pwt 



12)1*^ oz. 



«125 lb. Am. 

N 



higher denominaiion ta integers 
ofi&mef denominaiiane. 

i. Beduce *376 JB. to in- 
tegCTS. of lower denominations. 

^375 £ . reduced to shillings, . 
that is, multiplied by 20, is 
7'5Q s. ; iken itxe fractimud 
p€ut, '60 8., reduced to pencr, 
that is, multiplied by 12, is 
6 d. ilfls. 7 s. 6 di 

Thatis,— Multiply the given 
decimal by that number which 
it takes of the next lower de- 
nomination to make one of this 
higher, and from the right 
hand of the product point oflf 
as many figures for decimals 
as there sire figin^s in the 
given decimal, and so con- 
tinue to do through all the de- 
nominations; the several num- 
bers at the left hand of the 
decimal points will be the 
value of the fraction in the 
proper denominations. 

EXAMPLES FOR PRACTICE. 

4. Reduce *125 lbs. Troy to 
integers of lower denomini^ 
tions. 

OPERATION, 
lb. 426 
12 

oz. 1'600 
\p\vt,W^ViO. Ai«.\w^>Kk^r^<^ 
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5. Reduce 4 cwt^ 2f qra. to 
the decimal of a ton. ' 

Note. 2f = 2'6. 

7, Reduce 38 gals. 3^52 qts. 
of beer, to the decimtj of a 
hhd. 

9. Reduce 1 qr. 2 n. to the 
decimal of a yard. 

11. Reduce 17 h. 6 m; 43 
sec. to the decimal of a day. 

13. Reduce 21 s. 10^ d. to 



6. What is the value of 
<2325of aton? 

6. What is the value of <72 
hhd. of beer? 

10. What is the vaiue of 
^375 of a yard? 

12. What is the value of 
'713 of ft day ? 

14. WhM is the. value of 



the decimal of a guiuea. ,'78125 of a guines^? 

15. Reduce 3 cwt. qr. 7 16. What is the value oi 
lbs. 8 oz. to the decimal of a '15334821 of a ton? , 
ton- 

Let the pupil be required to reverse and prove the follow 
ing examples : 

17. Reduce 4 rods to the decimal of an acre.' 

18. What is the value of '7 of a lb. of silver ? . 

.19. Reduce 18 hours, 1$ m. 50'4 sec to thq^ decimal of a 
day. 

20. Wbat is the value of '67 of a league ? ^ 

21. Reduce 10 s. 9^ d. to the fraction of a pound. 

IT 76. 'There is a method of reducing shillings, pence 
and farthings to the decimal of a pound, by inspectioriy more 
simple and concise than the foregoing. The reasoning in 
relation to it is as follows :. 

•j^ of 20 s. is 2 s. ; therefore every 2 s., is -j^, or '1 £. 

s Every shilling is^^V = ^hjy ^^ ^^^ ^* Pence are readily 
reduced to farfiiings. Every farthing is ^^ £ . Had it so 
happened, that 1000 farthings, instead of 960, had made a 
pound, then every farthing would have been xjftnrj ^^ *0^1 ^' 
But .^0 increased by j't. part of itself is 1000; conse- 
quently, 24 farthings are exactly y^Jiy., or '02$ £ ., and 48 
farthings are exacSy y^Stt) or '050 £ . Wherefore, if the 
number of farthings, in the given pence and farthings, be 
more than 12, ^ part will be more than ^; therefore add 1 
to them : if they be iQore than 36, ^ part will be m^re Ihan 
1^; therefore add 2 to them : then call them so many 
tbous&DdthSy and ihe result will be correct within less than 

j/ ofrrAnr of a pound. Thus, IT a. ^ ^. S& t^^^c.ed to the 
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decim&l of a pound as fo^ows : 16 s. = ^8 £\ and 1 s. = 
H)6 £ . Then, 6f d. = 23 farthings, which, increased by 
IJ (the number being more dian 12, but not exceeding 36,) is 
'024 £ ., and the whole is *874 £ . the Ans. 

Wherefore, to reduce shiUmgSj pence and farthmgs to the 
dedmci of a pound by inspec^cm, — CaU every two shillings one 
tenth of a pound; every odd shUlingjfive hundredths; and the 
number of farthings j in the given pence and farthings j so many 
jhausandthsy adding oncjifthe number be more than twelve and 
not exceeding thirty-sixy and two, if the number be more than 
thirty-six, 

IT 7Wm Bes^oning as aboye, the result, or the three first 
figures in any decimal of a pound, may readily be reduced 
back to shillings, pence and farthings, by inspection. Double 
the furst figure, or tenths^ for shillings, and, if the second 
figure, or hundredtiis, be five^ or more ihdjn five, reckon ano- 
ther shilling ; then, after the five is deducted, call the figures 
in the second and third place so many farthings, abating 
one when they are above twelve, and two when above thir- 
ty-six, and the result will be the answer, sufiiciently exact 
for all practical purposes^ Thus, to find the value of '876 £ . 
by inspection : — 

*8 tenths of a pound - - - z=: 16 shillings. 

^05 hundredths of a pound - - =1 shilling. 

^026 thousandths, abating 1, =r 25 farthings z=: s. 6^ d. 

W6 of a pound - - - - = 17 s. 6^ d. 

Ans. 
EXAMPLES FOR PRACTICE. 



1. Find, by inspection, the decimal expressions of 9 s. 7 d., 
and 12 s. 0} d. Ans. ^479 iB., and <603iB. 

2. Find, by inspection, the value of <623iB., and *694iB. 

.Ans. 10 s. Sj- d., and 13 s. 10 j- d. 

3. Reduce to decimals, by inspection, the following sums, 
and find their amount, viz. : 15 s. 3 d. ; 8 s. 11^ d. ; 10 s. 
6^ d. ; 1 s. 8j> d. ; i d., and 2^ d. Amount, £ 1^833. 

4. Find the value of '47 £ . 

Note. When the decimal has but two figures, after taking 
out the shillings, the remainder, to be reduced to thousandths^ 
will require a cipher to be annexed to \5dl^ tv^d^. VssA^ ^>^ 
supposed to be so. &^*» ^ ^- ^t\^' 
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5. Value the foUowiiig decimals^ by in^ectioDy and find 
their amoimt, viz.: ^785 iS.; '3^7 iS.; ^ie£.; '74 iS., 
'6£.; *2SJS.; H)9£.; and ^606 £• Am. Z£. 12 a. lid. 



SIlFnJEDMDBlTT VD PBOIMAJL mAOTZOlTft* 

quESTioirs. 

1. What are decimal fractions ? 2. Whence is the term 
derived? 3. How do decimal differ from common frac- 
tions? 4. How are decimal fractions written? -5. How 
can the proper denominator to a decimal fraction be known, 
if it be not expressed ? 6. How is the value of every %ure 
determined? 7. What d6es the first figure on the right 

hand of the decimal point signify ? the second figure ? 

third figure ? — fourth figure ? 8. How dbeiphers, 

placed at the right hand of decimals, affect their value? 

9. Placed at the left hand, how do they affect their value ? 

10. How are decimals read? 11. How are decimal frac- 
tions, having different denominators, reduced to a common 
denominator? 12. What is a mixed number? 13. How 
may any whole number be reduced to decimal parts ? 14. 
How can any mixed number be read together, and the 
whole expressed in the form of a common fraction? 15. 
What is observed respecting the denominations in federal 
money ? 16. What is the rule for addition and subtraction 
of decimals, particulady as respects placing the decimal 

point in the results ? — - — multiplication ? division ? 

17. How is a common or vulgar fraction reduced to a deci- 
mal ? 18. What is the rule for reducing a compoutid num- 
ber to a decimal of liie hi^est denomination contained in 
it ? 19. What is the rule for finding the value of any given 

^ decimal of a higher denomination in terms of a lower? 
20. What is the rule for reducing shillings, pence and far- 
things to the decimal of a pound, by inspection 1 21. What 
is the reasoning in relation to this rule ? 22. How may the 
three first figures of any decimal of a pound be reduced to 
shllJingSf pence and far&in^, by inspection ? 
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* ' EXBRCiSBS. 

1. A merchant had sevend remnants of cloth, measixring 
as follows, viz.- : 

7f yds, 
6 i .;... 

1 1 ..... 
9 f ..... 

8i 



How many yards in the whole, and what would 
the whole come to at $ 3'67 per yard ? 



Note, Reduce the common fractions to deci- 
mals. Do the same wherever they occur in the 
examples which follow. 

Am. 36*475 yards. $ 133^863 +, cost. 

2. From a piece of cloth^ containing 36f yds., a merchant 
sold, at one time, 7-^ yds., and, at another time, 12| yds. ; 
how much of thecloth had he left ? Ans. 16 '7 yds. 

3. A farmer bought 7 yards of broadcloth for 8^ iS ., a 
barrel of flour for 2^ iS ., a cask of lime for If £ ., and 7 lbs. 
of rice for |^ iS . ; he p&id 1 ton of hay at 3^ iS ., 1 cow 
at 6f iS ., and the balance in pork at ^ ^ . per lb. ; how 
many were the pounds of pork ? 

Note. In reducing the common fractions in this example, 
it will be sufficiently exact if the decimal be extended to 
three places. Am* 108^ lb. 

4. At 12^ cents per ib., what will 37} lbs. of butter cost ? 

Ans. $4^8}. 

5. At $ 17*37 per ton for hay, what will llf tons cost? 

Am. $201'92f 

6. Tlie ahove example reversed. At $ 201*92f for llf tons 
of hay, what is that per ton^ Am. $ 17'37. 

- 7. If '45 of a ton of hay cost $ 9, what is that per^ ton ? 
Consult IT 65. Am. $ 20. 

8. At '4 of a dollar a gallon, what wUl *25 of a gallon . 
of molasses cost .^ Am. $4. 

9. At $ 9 per cwt, what will 7 cwt 3 qrs. 16 lbs. of sugar 
cost? 

Note. Reduce the 3 qrs. 16 lbs. to the decimal of a cwt, 
extending the decimal in this, and the examples which fol- 
low, to four places. Am. 71'035-|-. 

10. At $ 69*875 for 5 cwt 1 qr. 14 lbs. of raisins, what is 
that per cwt ? Am. $ 13. 

11. What will 2300 lbs. of hay come to at 7 mills per lb. ? 

12. What will T^^l^s. of coffee come \o, ^\.\^ "^^^^J^^l 
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13. What will 12 gals. 9 qts. 1 pt of gin cost, at 28 cents 
per quart? 

Note. Reduce the whole quantity to quarts and the deci- 
mal of a quart. Ans. $ 14^42. 

14. Bought 16 yds. 2 qrs. 3 na. of hroadcloth for $ 100^125 ; 
what was that per yard ? Ans. ^ 6, 

15. At $1^92 per hushel, how much wheat may he 
bought for $ '72 ? Ans. 1 peck 4 quarts 

16. At $92^72 per ton, hoW much iron may be pur- 
chased for $ 60^268 ? Ans. 13 cwt 

17. Bought a load of hay for $ 947, paying at the rate 
of $16 per ton ; what was Uie weight of the hay ? 

Aiis. 11 cwt 1 qr.231bs. 

18. At $ 302^4 per tun, what will 1 hhd. 15 gals. 3 qts. 
of wine cost? Ana. $94^50. 

19. The above reversed. At $94^50 for 1 hhd. .15 gals. 
3 qts. of wine, what is that per tun? Ans. $ 302^4. 

Note. The following examples reciprocaUy prove each 
other, excepting when there are some fractional losses, as ex- 
plained above, and even then the results will be sufficiently 
exact for all practical purposes. If, however, greaier exact- 
ness be required, the decimals must be extended to a greater 
number of places. 



20. At $ 1'80 for 3 J qts. of 
wine, what is that per gaU ? 

22. If f of a ton of pot- 
ashes cost $60'45, what is 
that per ton ? 



21. At $2*215 per gal., 
what cost Z\ qts. ? 

23. At $ 96'72 per ton for 
pot-ashes, what will f of a ton 
cost ? 



24. If '8 of a yard 
of -cloth cost $2, 
what is that per 
yard ? 

27. If 14 cwt. of 
pot-ashes cost 19 iS . 
5 s., what is that 
per ton ? 



25. If a yard of 
cloth cost $ 2*5, 
what will '8 of a 
yard cost ? 

28. If a ton of 
pot-ashes cost 27 iS . 
10 s., what will 14 
cwt cost ? 



26. At $2*5^ per 
yard, how much 
cloth may be pur- 
chased for $ 2 ? 

29. At27£.10s. 
a ton for pot-ashes, 
what quantity may 
be bought for 19 B . 
5 s.? 



JVofe. After the same matm^x let the pupil reverse and 
prove the foiJowing examples : 
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* 30. At $18^50 per ton, how much hay may be bought 
for $ 12'025 ? 

31. What will 3 qrs. 2 na. of broadcloth cost, at $6 per 
yard? 

32. At ^ 22'10 for transportation of 65 cwt 46 ouiet, what 
is that per ton ? . 

33. Bonght a silver cup, weighing 9 oz. 4 pwt. 16 grs. for 
3 iS . 2 s. 3 d. 3f q. ; what was that per ounce ? 

34. Bought 9 chests of tea, eadi we^htng .3 cwt 2 qrs. ?l 
lbs. at 4 iS . 9 s. per cwt. ; what came they to ? 

35. If 5 acres 1 rood produce 26 quarters 2 bushels ol 
whestt, how many acres will be required to produce 47 
quarters 4 bushels ? 

Note. The above example will require two operations, 
for which consult IT 65, ex. 1. 

36. A lady purchased a gold ring, giving at the rate of 
4^ 20 per ounce ; she piiiid for the ring $1^25; how much 
did 4t weigh ? 



XUSDVCrXON OF CVRXUEENrCXES. 

IT 78. Previous to the act of Congress in 1786 establish- 
ing federal money, all calculations in money, throughout the 
United States, were made in pounds, shillings, pence and 
fxirthings, the same as in England. But these denominations, 
although the same in namCy were different in value in dif- 
ferent countries. 

Thus, 1 dollar is reckoned in 

England, 4 s. 6 d^ called English^ or sterling money 

Canada and > ^ ^ ^^jj^ ^^^^ currency. 
Nova Scotia, J -^ 

The New Eng- ^ 

land States, 
Virginia, \ 6 s., called New England cunency, 

Kentucky, and 
Tennessee, 

New York, 

Ohio, and } 8 8., called New York ^xscct^wQ-'^' 

jN. Carolina, 
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1 dollar is reckoned in 
New Jersey, "j 

DeCi^d ["y"- 6 '^. c«"ed Petmsylvania currency. 
Maryland, J 

Geo ^^^^^ ^^ I ^^' ® ^'' ^^^ Georgia currency. 

1. Reduce 6iSril s. 6j-d. to federal money* 

Note, To redute pounds, shillings, pence and farthings, 
in either of the above-named currencies, to federal money,— 
First, reduce the shillings, pence and farthings (if any be 
^.ontained in the given sum) to the decimal o/ a pound by inr 
spectiorij as already taught, IT 76. 

6£. lis. 6id.= £6^576. 

English monet.-^-Now, supposing the above sum to be 
English money, — 1 iS . is 20 s. z= 240 pence, in all the above 
currencies. 1 dollar, in English money, is reckoned 4 s. 6 d. 
=: 54 pence, that is, ^^ = ^ of 1 pound. Now, as many 
times as ^, the fraction which 1 dollar is of 1 pound, Eng- 
lish money, is contained in £ 6^576, so many dollars, it is 
evident, there must be ; that is, — To reduce English to federal 
moneys — Divide the gi\yn sum by ^, the quotient will be 
federal money. 

iB6<676 English money. ^^e. It will be 

40 recollected, to di- 

vide by a fraction, 

9) 263^040 we multiply by the 

29'226J federal money, iln«Mr. denominator, and 
* •'' divide the product 

by the numerator. 

Canada currency. — Supposing the above sum to be Cana- 
da currency, — 1 dollar, in this currency, is 5 s. = 60 pence, 
that is, ^if^ = J of 1 pound. Therefore, — To reduce Canor 
da currency to federal moneys — ^Divide the given sum by ^, and 
the quotient will be federal money ; or, which is the same 
thing, — Multiply the given sum by 4. 

£ 6 '676 Canada currency. 
4 
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New England currency. — ^1 dolIary4n Hitis currency, is 
6fi. = 72 peiice, that is, ^<^ = -^) <^ '3of ftpouod. Thiere- 
fore, — To reduce New England currency tof^eral momy^-^lA 
vide the given sum by *3. 

^3) M . 6*576 New England xjurrency. 

$21*92 federal money, iln^u^er. 

New York currency. — 1 dollar, in this cdrreRey, is 8 s. = 
96 pence, that is,^% = ^^j or '4 of a pound. Therefore, 
»— To reduce New York carrency to federal money ^ — ^Divide the 
given sum by *4. 

*4)jfi . 6*576 New Yolk cuicency. 

$ 16*44 federal money, Answer, 

Pennsylvania currency. — >dollar,in this currency, is 7s. 
6 d. = 90 pence, that is, -f^ = J of a pound. Therefore^ — 
To reduce Pennsylvania currency to federal moneys — Divide by 
f , that is, multiply the given sum by 8, and divide the pro- 
duct by 3. 

JS. 6*576 PeBt&frylvania 'Currency. 
8 



3)52*C08 



$ 17*536 federal money, Answer. 

- <3rEORGrA CURRENCY. — 1 doUar, Georgia currency, is 4 s. 
8 d. = 66 pence, that is, ^ = ife of a pound. Therefore,— 
To reduce Georgia currency to federal money^ — ^Divide by ^ 
tliat is, multiply the given sum by 30,. and divide the pro- 
due* by 7. 

£. 6*576 Georgia currency. 
30 



7M97*280 



$ 28*182f federal money, Answfir. 

From ihe foregoing examples, we derive the foMo*»4*r|[ 
general Rule : — To reduce Enplish money ^ and the atrrencies 
of Canada and the several States^ to federal mmey^ — First, re- 
duce the flhillings, &c., if any in the given sum, to ifee deci- 
mal of a pound; this being done, diviide ^he giv^ ^8ttm by 
such fractional part as 1 dollar, in the -gLvea c\3Xt«aR.^^\^ 
a fractional part of i pound. 
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BXAMPIiBS FOB PRACTICE. 

2. Reduce 125£ ., ia each of the hefore named currencies, 
to federal mone^h 

125iS. English money, is $555'555f. 

125 iS. Canada currency, ... $500. 

J J 125iS. New England currency, ... $416<666f. 

-^*"'"'^^1 126ie. New York $312*50. 

125 iS. Pennsylvania $333<333^. 

^ 125 ie, Georgia $535*714|. 

3. Reduce 1 s. 6 d., in the several currencies, to federal 
money. 

Answers. 1 s. 6 d. = H)75iS . English money, is $ ^333^; 
Canada currency, it is $ *30 ; New England currency, it is 
$*25; New York currency, it is $'187^; Pennsylvania 
currency, it is $ *20 ; Georgia currency, it is $ *321^. 

4. Reduce 75 iS. 15 s.,in th«^ several currencies, to federal 
money. 

5. Ileduce 18 iS.Os. 8f d., in the several currencies, to 
federal money. 

6. Reduce 4^ d., in the several currencies, to federal 
money. 

7. Reduce 36iS. 3s. 7^ d., in the several currencies, to 
federal money. 

IT 79. To reduce federal money to any of the before named 
currencies J reverse the process in the foregoing operations ; 
that is, — Multiply the given sum in federd money by such 
fractional part as 1 dollar, in that currency to which you 
would reduce it, is of 1 pound. The product will be the 
answer in pounds and decimals of a pound, which must be 
reduced to shillings, pence and farthings, by tnspectionj at 
already taught^ IT 77. 

EXAMPIiES FOR PRACTICE. 

1. Reduce $118^25 to the severed before named cur- 
rencies. £. ,. rf. 

'English money, is 26 12 lj>. 

Canada currency, ...29 11 3. 
Answer. J N. England currency, ... 35 9 6. 

$118<25^changedto I N.York 47 6 0. 

Pennsylvania 44 6 10^/ 

^Georgia. %o..*.,„, ..,OT II 9^. 
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2. Change $ 250 to the several cmrencies. 
8. Change 66 cents to the several currencies. 
4. Change $ 4542^ to the several currencies. 






IT 80. It may sometimes he required to reduce one cur- 
rency to the par, or equality of another currency. 

1. Reduce 35 j&. 6 s. 8 d., English money, to N. England 
currency. 

$ 1 is 4 s. 6 d. =: 54 d. English money* $ 1 is 6 s. = 
72 d. N. England currency ; that is, the value of any numher 
of pounds, shillings, pence, &c., English money, is {f = f 
of die same in N. England currency ; consequently, — To re- 
duce English money to N. England currency^ — Multiply hy %^ 
or, which is the same, increase it by ^ part of itself. Thus, 

£t» s, d. q. 
3 ) 35 6 8 English money, is 
11 15 6 2 

47 2^ 2 2 New England currency, Answer. 

^ence we have this general Rule for finding a nnulHplier 
to reduce any currency to the par of another : — 

Make $ 1 in pence^ of the currency to be reduced^ the de^ 
nominator of a fraction, over which write $ 1 in pence^ of 
the currency to which it is to be reduced, for a numerator. 
This fraction may then be reduced to its lowest terms be- 
fore multiplying. 

On the same principles, let the pupil form for himself ntulti' 
pliersj by which . 

To reduce English money to Canada, N. York, Pennsylva- 

nif^ and Georgia currencies. 

..» Canada currency to English, N. England, N. 

York, Pennsylvania, and Georgia currencies. 

N. England currency to Canada, N. York, Penn- 
sylvania, and Georgia currencies. 

N. York currency to English, Canada, N. Eng^ 

land, Pennsylvania, and Georgia currencies. 

••.. Pennsylvania currency to English, Canada, N 

England, N. York, and Georgia currencies 

Georgia currency to En^sh^ G«A»ji^'^*'^^ 

land; N. Yorl^an4P^ui\s^\N«S!Mbb^>3S^«5tf^ 



f •• 
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Rates fltf wBch ikBfolkwm§ forei^ C9hm are eslimaied at the 
CiuUm Hauees of the United States. 

Livre of Fraiiie, --$ *18i- 

Fs^nc do, $ *18|, 

Silver Rouble of Russia, -------- ^ <75. 

Florin or Guilder of the United Netherlands, - $ ^0. 

Mark Banco of Hamburg^ ------- ^ <33^. 

Real of Plate of Spain, .--.-.-- $ <10. 

Real of Vellon of do. $ H)5. 

Milrea of Portugal, $1*24. 

Tale of China, -....- $1*48. 

Pagoda of India, ---- * $VS4. 

Rupee of Bengal, ---------- $ *60. 

2. Reduce 8764 livres to federal money. 

3. Reduce 10,000 francs to federal money. 

4. Reduce 250,000 florins to federal money. 

5. In $ 1000, how many francs ? 



IT 81. Interest is an allowance made by a debtor to a 
Creditor for the use of money. It is computed at a certain 
number of dollars for the use of each hundred dollars, or so 
many pounds for each hundred pounds, &c. one year, and 
in the same proportion for a greater or less sum, or for a 
longer or shorter time. 

The number of dollars so paid for the use of a hundred 
dollars, one year, is called the tote per cent, or per centum; 
the words per cent, oi per centum signifying by the hundred. 

The highest rate aUowed by law in the New England 
States,, is 6 per cent,^* that is, 6 dollars for a 100 dollars, 6 
cents foi a 100 cents, 6 pounds for a 100, &c. ; in other 
words, j^ of the sum lent or due is paid for the use af it one 
year. This is called legcd interest^ and will here be under^ 
stood when no other rate is mentioned. 



^ Id the eftate of New York, 7 per oem, is ^« te^al uitereBt; in Eaphuid lbs 
^^gatiummt is &per aaOL 



^ jUet U8:<suppose tiavl >sam ]ent,tor due^xto be ^\. The 
tOdth paTt of $ T) or ^^ of a dollar, isl cent, and jl^^ of a 
•idfall^r, the legal interest, is 6 cents^ which, written as a de- 
cimal fraction, is expressed thu$, - - - — mji '06. 

'^ 4S0 of any other rate per cent. "0 ♦ 

^ " 1 per icent, '•expressed as a comnion fraction, is 

• "l^j^ adeoiinally, - - - -- - -^ - •- - - - '01. 

^bper cent, is a half of 1 per cent, that is, - - *005. 

^** ^T[per t?eiit, is afonrjji of 1 per c6nt., that is, - *»• *0025. 

• *•» J per cent, is 3 times ;J per cent., that is, - - - *0075. 

• 

Nott, "Th^ rate per cent is a decimal carried to ^iw 
^ace9, that is, to. ^nc&eaf ^9^* all decimal expressions^ot&er 
lhan?ikmdredths are parts of 1 per ceiit. \ per cent, for in- 
stance, i«:«'625 of 1 per cent, that, is, ^0625. 

■* 
■*'• 

* Write 8^ <per dent. -as a decimal fraction. 
2 pef cent is '02, and ^ per cent, is *005. Am. '025* 

Write 4 per ceiat as a decimal fraction. - ■ ■ 4^}^ per 

cent. — 41- per cent. 5 per cent. 7^ per 

cent — — 8 par c^at. 8f per cent 9 per 

cent. 9^ per cent 10 per cent (10 per cent. 

is 1^; <iecimally, 40.J lOj- per cent 11 per 

cent 12^ per cent -16 per cent 

1. If the ig^erest on $ 1, for 1 year, be 6 cents, what will 
be the interesltf^n $ IT for the same time? 

It will be 17 times 6 cents, or 6 times 17, \yhich is the 
ftame4hiiig:— " 

$17 " 

*06 



^'02 AnsMoer^y that is, 1 dollar and 2 cents. 

To find the interest on any sum for 1 year, it.is evident 
we need only io multipljrit by the rafe 'per ceat. written as a 
(2ectmo/ fraction. The product, observing to place the point 
as directed in multiplication of decimal fractions, will be the 
interest required. 

Nhte. Principal is the money ducj for which interest is 
paid. Amount is die principal and interest add^ l<;^t^^2E:^^eL. 



/ / 



2. What will iie the interest of $%<1^ 1 year, at ijp^^ 
cent.? * ] 

. $Z2^15 pnncipal There heing-^ve de^ 

^l1^^ '^^^ ^^ ^^'' <^i^^ places in the mulr 

250^^5 tiplicand and multiplier, 

22860 * ^^® f g'l^es must^ be . 

" . ^^inted off for decimals . 

Ans, j^ 1^44675 from the product, i/i^ich* 

rives the «nsw«f^i**l<; 
dollar, 44 cents, 6 mills,* and -^ of iTmilL Purts gf a mlM ajjp. 
not generally regarded; hence, j^ 1^446 is sufficiently exact 
for the answer. * • 

3* What, will be the interest of $ 11*04 for^l year, af3 

per cent. ? — . at 6^ per cent ? ■ — at 6 per cent.#« ^ 

at 7^ per cent ? *at'8J per cent ? — • — at 9J jjpr cent ? 

— — at 10 per cent, f at lOJ per c,ent ? — — at' 11 

per cent ? at llf per cent ? — r- at 12 per cent ? 

at 12^ per cent ? » ^ 

4. A tax on a certain to-vvn is $ 162748, on which tlie 
collector is to receive 2^ per cent for collecting ; what will 
he receive for collecting the whole tax at that rate ? 

Am. $40*679, 

Note. In the same way are calculated comfi^ission, in- 
surance, buying and selling stocks, loss acd gain, or any 
thing else rated at so much per cent, withaai remect to Hme. 

5. What must a man, paying $ 0*37j- 99 h dollar, pay on 
a debt of $ 132*25 ? Ans. $ 49*593. 

6. A merchant, hav|jt^g purchased goods to the amount of 
$ 580, sold them so as to gain 12J per cent, that is, 12^ 
cents on each 100 cents, and in the same proportion for a 
greater or less sum ; what was his whole gain, and what was 
the whole amount for which he sold the goods ? ^ 

Ans. His whole gain was $72*50; whol^~ amount 
$652*50. 

7. A merchant bought a quantity of goods for $ 763*37^; 
how much must he seU them for to gain 15 per cent ? 

Ans. $ 877*881% 

Tf 82. Commission is an allowance of so much per cent 

to a person called a correspondent^ factor^ or broker ^ for as 

^istiag mercbetnts and others iiip\ixc^^\B%^\L<i^Uin^good9. 



^f 
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8. My correspondcd^t sends me word that he has pur- 
chased goods to the value of $ 1286, on my account; what^ 
will his- commission come to at 2| per cent ? Ans. $ 3245. 

9. What must I allow my qorrespondent |pr selling goods 
to the amount of $ 2317^46, at a comoftssioii of 3j^ per cent. ? 

,j.Vr. Am. $75'317. 






i»^ Insurance is an exemptia^£cdp% obtained by. the 

payment of a certain sum, iv^luch Is generally so much per 
cent, on the estimated value of> the property insured. 

Premium is the sum paid by the insured for the insurance. 

Policy is the name given to the instrument or writing, 
by which the contract of indemnity is effected between the 
insurer and insured. 

10. What will be the premium for insuring a ship and 
cargo from Boston to Amsterdam, valued at $ 378y00, at 4^ 
per cent. ? y, ^ ^Aw, ji 1701. 

1 L What will be the annual premium for insurance on a 
house against loss from fire, valued at $ 3500, at i per cent. ? 

By removing the separatrix 2 figu. es towards the left, it is 
evident, the sum itself may be made to express the premium 
at X per cent., of which the' given ratj? parts may bft t«ken ; 
dKis, 1 per cent, on $ 3500 is $ 35^00, and f of $ 35^00 is 
$ 26*25, Ajmoer. 

12. What will be the premium for insurance on a ship and 

cargo valued at $25156*86, at ^ per ^nt. ? at f per 

cent. ? at i per cent ? — at ^ per cent ? -r- — at | 

percent ? Am^ At f per cept the premium is $ 157*23. 



Stock 4b a general name for the capital of any trading 
c<«ipany or corporation, or of a fund established by govern- 
ment. 

The v^ue of stock is vadable. Wlien 100 dollars of 
8>tock sells for 100 dollars in money y the stock is said to be at 
par, which is a Latin word signifying equal ; when for morCj 
it is fiaid to be above par ; when for leaSy it is said to be be^ 
law par. 

13. "What is the value of $ 7564 of stocky ^\. \.Vi\ ^^^ 
bSnC? that is, when 1 doUax of stot^ w\\aVsi^ ^^^v»i > 

# / 



160 imnRjssr. « tr82',«S 

cents in moneys whidi is 12 j^ per cent. Above p«r, or 12^ per 
cent adv€mce^9S it is sometimes called. ' Ans, $ 8569^50, 

14. What is the Tulne of $ 3700 of bank stock, at 95 jr 
per cent, that i% 4j- vw cent. beUm par? Am. $3533^5.0. 

r& What is the vsime of $ H^O of stock, at 92^ per cent, t 
at 86 J per cent ? ^ at^YJ per cent ? at 104^ 



per centr? at 108j[^ per centr? at 115 per cent ? 

at dB^ per cent advance 1 



Loss AND Gain. 16. Bought a hogshead of molasses foi 
$ 60 ; for how much must I sell it to gain 20 per cent. ? 

../'^>' ^^^-^^ Ans. $72. 

17." Bouglif tiroa'fteli^ at $ 2*50 per .yard ; but, it being 
damaged^ I am willing to sell it so as to lose 12 oer cent ; 
how much will it be per yard ? Aas, $ 2*20. 

18. Bought calico at 20 cents per 3rard ; how must I sell it 

to gain JS jfer cent ? ^ 10 per cent. ? 15 per cpnt. * 

to lose 20 per cent ? Ans^ to the Uufty 16 cents per ya. ^ 

IT 83. We have seen how interest is ca^ en any sum^of 
mon'<fey, when the time is one year; but it is rretjiiently ne> 
cessa^y k> cast interest for months and days. 

Now, the interest on $ 1 for 1 year, at 6 per cent,.bdi||j. 

<06, is 

'01 cent for 2 n^iiths, 

*005 mills (or ^ a cent) for 1 month of 30 days, (for so we 

reckon a month in casting interest,) and 

'001 mill for every 6 d|^s : 6 being contained 5 times in 30 

■■ * 
Hence, it is very easy to find by inspection^ that is,^o'cast 

in the mind, the' interest on 1 dollar, at 6 per cent for any 
given time. The cents^ it is evident, will be equal to half the 
greatest even number of the months ; the mSh wi# be 5 for 
the odd month, if there be onCj and 1 fpr^ every time Gas- 
contained in the given number of the days. 

Suppose the interest of ^l^at 6 per cent, be required for 
9' months, and 18 days. The greatest even number or the 
months is 8 half of which will be the cents, '04 ; the mill^, 
reckoning 5 for the odd month, and 3 for the 18 (3 timers 6 
= IS) days, will be '008, which, united with the ceni?, 
(^048 I give . 4 cents 8 mtils for the interest of j>»i for S 
Biontha Saudis da.y»i^ * "^ 
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■•'*■. 
,4* What will be Ike interest on $ 1 for 5 months 6 days ?' 

— 6 months 12 <^ys ? ■ 7 months ? — — 8 montl^s 

.'24 days ?— 9 months' 12 days? ■ 10 months? ■-; 

11 mon^s 6 days? 12 months 18 days? ^16 

months 6 days ? — 16 monjths ? 



Odd days. 2. What is the kiteij^st of $ 1 for 13 months 

16 days ?„ • ^ 

The cents will he 6, and the mills 5, for theT odd month, 
and 2 for 2 times 6 =± 12 days,^and there is a remainder of 
4 days, the interest ta$ which will be such" part of 1 mill as 4 
days is part of 6 days, that is, |^ = f of a mill. Ans. '06 7f. 

3. What will be the interest of $ 1 for 1 month 8 days? 

2 months 7 days? 3 months 15 days? 4 

months 22 days ? 5 months 1 1 days ? 6 months 

17 days? .— — 7 months 3 days ? 8 mouths 11 days? 

"-^ — 9 months 2 days? 10 months 15 days? — 

Jl months 4 days ? — — 12 months 3 days ? 

Note, If there is no odd month j and the number of days de 
te89 than 6 J so that there are no millsj it is evident, a cipher ^ ust 
De put in the place of mills; thus, in the last example, r- 12 
months 3 days, — the cents will be *06, the mills 0, the 3 
days i a mill. Ans, '060J. 

4. What will be the interest of $ 1 for 2 months 1 day ? 

4 months 2 days ? 6 months 3' days? 8 

months 4 days ? -^ — 10 months 5 days ? for 3 days ? 

for 1 day? ■ for 2 days? ^ for 4 days? 

' for 6 days ? 

5. What is the interest of $ 5643 for 8 months 5 days ? 
The interest of $ 1, for ^be given time, is '040^ ; therefore, 

i) audi) $5643 principal. 

*040f mterest of $ 1 for the^ven time. 

224520 interest for 8 months. 
2806 interest for 3 days. 
f' 1871 interest for 2 days. 



2'29197, Ans, $2<291. 

5 days = 3 days + 2 days. As the multiplicand is takem 
mce for every 6 days, for 3 d^ya ta^L^ ^, Iqx '^ ^«:i^ \:^^.\> 



182 nrrxsssT. V 89. 

of the nraltiplicaiid. ^ -{- i == i* So«ilflo, if the odd dm 
be 4 oc 2 daya ^ 2 days, take,^ of t^ multiplicsftid' tmce; 
for 1 day, take |-. ' . ».* 

JVo/t If the sum .on which interest i«-to be -fe 9Nt <e» 
tliaff $ 10, the merest, for any number of days le^a araii 6, 
will be /ess than 1 cent; consequently, i/z businessy it^Hm snxk 
be less than $ 10, sueh.days need not be rega^^^y^ 

From the iHu8trations«ov/ given, it is evident, — -To find the 
interest of any sum in federal money j at i^per cen^, it is only 
necessary tcf multiply the principal by the interest of $ 1 for 
the given 'time, found as above directed, and wntten as a 
decimal^ fraction, remembenng to poiiU ofif as many places 
for decimals in the product as there are xlecimai places ia 
both the facto|9 counted together. 

V, 

EXAMPLES FOR PRACTICE. 

6. What is the interest t)f $ 87'19 for 1 year 3 month^i } 

Am, $6^539. 

7. Interest of $ 116,08for ll mo. 19days? $6*761. 

8 of $ 200 for 8 mo. 4 days ? $ S'lSZ* 

9 of $ 0*85 for 19 mo. ? $ 'Ob^ 

10 of $8*50 for 1 year 9 mo. 12 days ? $ *90S, 

11 «. of $675 for 1 mo. 21 days ? $ 6'737 

12. of $8673 for 10 days? $ 14*455. 

13 of $ 0*73 for 10 Iho. ? ' $ *036. 

14 of $ 96 for 3 days ? ) Note. The inte- 

15 of $ 73*50 for 2 days ? ( rest of $ 1 for 6 days 

16 of $ 180*75 for 5 days ? t beiiig 1 mill, the dol- 

17, of $15^00 for 1 day? / Idivs ^ theniselves ex- 
press the interest in mills for six days, of which we may take 
parts. 

Thus, 6 ) 15000 mills,=* 

.,2'500, that mi $2*50, Ans. to the last 

When the interest is required for a large number o( years. 
it will be more convenient to find the interest for owe year 
and multiply it by the number of years; after which fine 
the interest for the months and days, if any, as usual. 

18. What is the interest of $ 1000 for 120 years ? 

Am, $7200. 

19. What is the interest of $ 520*04 for 30 years and 

6 months/ ^x^^ i^5i*6T2. 

\- 
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20. What i» the iHterest on $ 400 for 10 years 3 mok 
and^e days ? ^ m ■ Am. $ 246^40. 

-^ 21. What is the interest of $220 for 6 years? ^for 

12 7ear»? — ^— 50 years ? * Ansi. to last^ $ 660.^ 

". 2i. What is the amount of $ 86, at interest 7 years ? 

Aits. $12^^12. 
23. What is the injgrest of 36 iJ. 9 s. 6^ d. for 1 year ?. 
Reduce the shillings, pence, &c. to the decimal of a pound, 
by inspection, (IT 76;) then proceed in ail respects as in 
federal money. Having found the interest, reverse the ope- 
ration, and reduce the thre^ first decimals to shillings, &c.f 
by inspection. (IT 77.) * . Am. 2 £.3 5, 9 d. 

.: i^. feterest of 36*ie . 10, s. for 18 mo. 20 days ? Am. 3 J . 
8 s. 1^ d. Interest of 95 £. for 9 mo. ? Ana. 4 iS . 5 s, 6 d 

25. What is the amount of 18 iS. 12 s. at interest 10 
months 3.days? ^ Am. 19 i^. 10 s. 9id. 

26. What is the amount of 100 iB . for 8 years ? 

Am. 148 £ . 

27. What is the amount of 400 iB . 10 s. for 18 months ? 

« ^f». 436iB. 10 s. 10 d. 3q. 

28. What IS the amount of 640 B. S s. at interest for 1 
year ? — ■ — for 2 ypars 6 months ? for 10 years ? 

Am. to laaty 1024 JS. 12 s. 9^ d. 

IT 84. 1. Whi^i^the interest of 36 dollars for 8 months, 
at 4 J per cent. ? ' " ■. ■ . 

Note.' When the rate is any other than six jocrcen/., first 
find the interest at 6 per cent., then divide the interest so 
found by such part as the interest, at the rate required^ ex- 
ceeds or falls, short of the interest at 6 per cent, and the 
quotient added to, or subtracted from the interest at 6 per 
cent., as the case may be, will give the interest at the rate 
required. 

$36 . 

*04 4^- per cent, is f of 6 per cent. ; therefore, 

-V - ^ from the interest at 6 per cent, subtract ^ 

*'' the remainder v^^ill be the interest at 4^ pei 

cent. 



36 



1'08 Ans, 



2. Interest r^f $54*81 for 18 mo., at 5 per ct.? Atis. $4'11. 

3 of $ 500 for 9 mo. 9 days, at 8 per ct,^ %'iVc\^, 

4 , of $ 62'12 for 1 mo. ^0 dd.^^^^W^'^^ ^^V'^^ V'^*^- 
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5. I&terestof $85forM)mal5da78,fttl2^percent? 

. ^ Afis. $9«296. 

6. What is the tJoaowaTof $ 53 at 10 per ct for 7 mo. ? 

Th&tmej rate per jceoi* and amomt gwenj to find the principal. 

IT 85. 1. What sma of mpney, yut at interest at 6 per 
cent, will amount to $ 61^02, in 1 year 4 months? 

The amount of $ 1, at the given rate and time, is $ 1^08 
hence, $61*02 ^ $ 1'08 = 56 '60, the principal required; 
that is, — Find the amount of $l<it the given rate and luft^, by 
which divide the gwen amount; the quotient wiU he the princi- 
valreqmred, * - Ans. ^SfWO^ 

2. What principal, at 8 per cent., in 1 year<< montibs, will 
amount to $ 8542 ? Ans. $ 76. 

3. Wliat principal, at 6 per cent, in 11 months 9 days, 
will amount to $ 99*311 ? 

Note. The interest of $ 1, for the given time, is '*056^ ; 
hut, in these cases, when there are odd days, instead of 
writing the parts of a mill as% common fraction, it will he 
more convenient to ^vrite them as a decimal^ thus, *0565 ; 
that is, extend the decimal to four places. Ans. $ 94. 

4. A factor receives $ 988 to lay out after deducting his 
commission of 4 per cent. ; how much will remain to be 
laid out ? . 

It is evident, he ought not to receive eomitiission on his 
&um money. This question, therefore, in principle,'^does not^ 
differ from the preceding. 

Note. In questions like this, where no respect is had to 
timey (IT 81, ex. 4, note,) add the rate to $ 1. Ans. $ 950. 

5. A factor receives $1008 to lay out after deducting 
his commission of 5 per cent ; . what does his commission 
amount to ? Ans. $ 48. 



Discount. 6. Suppose I owe a man $ 397*50, to be paid 
in 1 year, without interest, andlwishtopay him now; how 
much ought I to pay him when the usual rate is 6 per cent. ?. 

I ought to pay him such a sum as, put at interest, would, 

in 1 year, amount to $3§7*60. The question, therefore^ 

does not differ from the preceding. Ans. $ 375. 

JVo/e. An allowance made forthe paymen^of any sum 



i 



o! mofitf^y before it becomes diie/as in Ijie last example, 19 
cdlled IHscovnt, 

The sum which, put at iiiteresty woi^lcf, in the time and 
at the rate::per cent for which discount is to be wde, amoimf ' 
to tifie giisen sum, or debt,*is called ike^hS^ wortL 

' 7. What is the present worth of |J 834,<> payable in 1 year 
1^ 7 months and 6 days, disccnnting at the. rate of 7 per cent ? 

Ans, $750. 

«i What is the discount on $321<63,^due 4 years hence, 
diseduiitii^g. at the rate of 6 per cent } Ana, $ 62^26. 

9. ^ow much, ready money must be^paid for a note *of 
9^1%, due 15 months hence, discounting at the rate of^6 per 
cent ? ^ .> Ans. $ 16'74f, 

10. Sold goods for $ 650, payable one h^|iin% months^ 
and the other half in 8 md^h^ ; what rjpaius^ae discount^ 
for present payment ? » Ans. $ IB'STT 

11. What is tbe present worth ^f $#6*20, payable iail 

year 8 months, discounting at 6 p«r cent. ? at 4^ per 

cent. ? at 5 per cent ,? ■■ * ■ at 7 per cent. ? at 

7J per cent ? at 9 per cent. ? 

^ ' ^ Aits, to the lasty $48'869» 



The iime^ate per eertt,^ and iinterest being ^en, to find the 
-^ prmcvpcd. 

IT 86, 1. What sum of money, put at interest 16 months, 
will gain jUO^SOy at 6 per cent. ? 

$ 1, at the given rate and time, will gain *08; hence, 

$ 10*50 -h $ '08 = $ 131*25, tlie principal required ; that 

is, — Fmd the interest of jH, al the given rate and time^ by 

which'jrdivide the gi^en gahiy or interest ; the quotient will be the 

principal required. Am, $ 131*25. 

2. A man paid $ 4*52 interest, at the rate of 6 per cent 
^at the end of 1 year 4 months; what was the principal ? 

Am, $56*50. 

3. A man received, for interest <Hi a certain note, at the 
end of 1 year, $ 20 ; what was tlie principal, allowing the 
rate to have been 6 per cent ? Ans. $ 333*333^. 
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The pnne^Mtly interest^ and time being givcuj to find the njiie 

per c&U. 

J IT 37- l.^Ifylpay $§*78 interest, for the use of $36 
for 1 year afiA Oimmtii^ what is that per cent ? J 
«The interest on ^ 31^, dJa^onep^ cen^ the given time^is jS| ^54^ 
hence, $ 3'78 -f^ $ *54 = *07, the ..rate required ; that is, — » 
Find the intereit &n ^ given 9zz»^ at I per cent, for the given 
time^ by whichdimde the given interest ; the quotient mill be 
the rate of wMch uU^est was paid. Ans, 7 per ceilt 

2. If I pay $ 2^34 for the use of $ 468, 1 mo^th,.rwhat is 
thfe rate per cent ?v, ilw*. 6 per^cent 

3. At $ 46^80 for the use of $ 520, 2 years, what is ttiBf 
jjfe cent ? :. Am. 4^ per cent. 

# • -^ '■ ' * 

IKe prices at ichich^ooiis are bought and sold being given^ to 
find the rate per cent, of gain or LOSS. 

TT 88. 1* If I purchase wheat' at $ 140 p«t hushel, and 
sell it at $ 1^37^ per hushel, ^what do I gai^ per cent ? 

This question does not differ essentially from thone in. the 
foregoing paragraph. Subtracting the cost from the pnce 
at sale, it b evident I gain 274- cents on a bushel, that is. 

jq^ of the first co^t j^^ = '26 per cent, the Answer. That is, 

— Make a common fraction^ writing the gainbr loss f of the nnm^(p* 
tor J and the prim at which the twticle was bought fyr the de- 
nominator $ then reduce it to a decimal. 

2. A merchant purchases goods to the amount of $550 y 
what per cent profit must he make to gain jy66i^ 

Am. 12 per cent 

3. — — What per cent profit must he make on the same 

purchase to gain $ 38*50 ? to gain $ 24*75 ? to 

gain $ 2*75 ? 

Note. The last gain gives for a quotient '005, which is ^ 
per cent The rate per cfnt, it must be recollected, (IT 61, 
note,) is a decimal carried to two places, or hundredths; ftli 
decimal expressions Iqwen* than hundredths are parts of 1 ^ 
per cent 

4. Bought a hogshead pf rum, containing 114 gallons, at 
96 cents per gallon, and sold it again at $ 1*0032 per gal- 
ion ; what was the whole gain, and what "was the gain pe^ 

cent ? Am 1 * 4*924, whole gain. 

' t 4il^^^\x^^t Q.^ut 
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5. A merchptn^ bought a quantity of tea for $ 365, wHich, 
proving to have been damaged, he sold for $33245; wh^Lc 
did he lose per cent. ? Am. 9 per cent 

4 If I buy cloth ati^2 per yard, and sell it for $2^50 
» per yard^ j^whttt should I gain jLn laying out $ 100 ? 

** Ans' $25. 

7. Bought indigo at $ 1^20 per lb., and sold the saime at 
•90 cents per Ib.^; what was lost per cent. ? Am. 2^ per cent.* 

8. Bought 30 hogsheads of molasses^ at $ 600 ; paid in 
duties $20^66; for^eight, $40*78; for porterage, $6'0o, 
and for insurance. $ 30*84 : if I sell them at $ 26 per hogs- 
head, hqwlnuch shall I gain per cent. ? Am. $ ll*695-{-. 



1^ \%_i- t 

The pii/ncipaly rate per cent,^ and interest being given^ to find 

the time. 

* IT 89. 1. The interest on a note of $ 36, at J per cent, 
was $ 3*78 ; what was the time ? 

The interest on $36, 1 year, at 7 per cent, is $2*52; 
b^nce, $ 3*78 -f- $ 2*52 zs 1*5 years, the time required ; that 
is, — -Find the interest J(k 1 year on the principal given^ at the 
given r.dte, by which divide the given interest ; the quotient wUi 
Ic the time mquiredym y^ears and decimal parts of a year ; the 

;>^^Uer may then be reduced to months and days. 
/ Ans. 1 year 6 months. 

2. If $31*71 interest be paid on a note of $226*50, 
what was the time, the rate being 6 per cent ? 

* 4m. 2*33 J = 2 years 4 months. 

3. On a note of $ 600, paid interest $ 20, at 8 per cent ; 
what was the time ? 

Am. *416 -f- = 5 months so nearly as to be called 5, and 
would be exactly 5 but for the fraction lost 

4. The interest ou a note of $217*25, at 4 per cent, was 
$ 28*242 ; what was the time ? Am. 3 years 3 months; 

Note, When the rate is 6 per cent, we may divide the 
interest by j- the principal, removing the separatrix two 
places to the left, and the quotient will be the answer in 
months. 
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To find the interest due on notesj 8fc. when ptrtial paifnumts 

have been %ade. 

IT 90. In Massftchusetts the lnw provides, tfiat. payments 
shall he applied to keep ddwn the ixiterest, and tbat netthpr 
interest nor paymefU shall ever draw interest, H&ce, if 4be * 
payment at any^time exceed the interest computed to the 
aame time, that excess is taken from the principal; bat 4 
the payment be less then -the interest, the principal remMns 
unaltered. Wherefore, we have this Rdl£ : — Computelhe 
interest to the first time when a paynltnt was made, wbith, 
either alone, or together with die preceding payments, if 
any, exceeds the interest then due ; add mat interjgst to the . 
principal, and from the sum subtract the paymeijt, or the 
sum of the payments, made within the time lor v^kich the 
interest was computed, and the remainder will be a new 
principal, with which proceed as with the first 

. 1. For tahe received^ I Dfomiselo jxi^ Jajaes CokAnt, or 
order^ one hundred sixteen deUar^.sixty-'Six cents and six ndUsj 
loith interest. May 1, (822. 

$116,666. "Samuel Rood. 



Note. In finding the 
^mes for computing the 
interest, consult IT 40. 



On this note were the following ^tdorsements : 

Dec. 26, 1822, received $16^666 ' 

July 10, 1823, $ 1^666 

Sept. 1, 1824, $ 5^000 

June 14, 1825, $33*333 

April 15, 1826, ...;.. $62*000 

What was due August 3, 1827 ? ' Ans. $23*775. 

The first principal on interest from May 1, '11322, $ 116*666 
Interest to Dec. 26, 1822, time of the first pay^ 

ment, (7 months 24 days,) - - - 4^54d 

Amount, $121*215 
Payment, Dec. 25, exceeding interest then due, 16*666 

Remainder for a new principal, ... 104*549 
Interest from Dec. 25, 1822, to June 14, 1825, 

(29 months 19 days,) - - - - 15*490 

Amount carried forwu^, $ 120*039 
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Amtfnnt brtraght fenraitf, |^^ 1^20*031^ 
Payment, July 10, 1823, less than interest 

then due, - " - * $ 1*688 

I^ayment, Sept 1, 1824, leds than interest 

then due, - - • - 3H)06 

Payment, June 14, 1825, exceeding in- 
* terest then due* - - - 33^333 

$39*999 

Remainder for a neAv principal, (June 14, 1825,) 80*040 
interest from June 14, 1825, to April 15, 1628, 

(10 months 1 day,) - - - - 4*015 

Amount, $ 84*055 
Payment, April 15, 1835, exee^dteg mtei'dtrt then 
due, - - - - - - - 62*000 

Remainder for a new prtncipal, (Apri) 15, 1^26,) $ 22*055 
* Interest due Aug. 3, 1827, from April 15, 1826, 

(15 months 18 days,) - - - -^ 1*720 

Balance due Aug 3, 1827, ^ - $ 23*775 

2. For vakte recehedy Iprtmme to pay James Lowell^ i>r 
order^ eighi fumdred stxtyseven doUars and thxrty^three cents 
with interest, Jan, 6. 1820. , 

$ 867*33. Hiram Simson. 

On this note were the fdlowing endorsement^ yiz. 

April 16, 1823, received $ 136*44. 
April 16, 1825, received $ 319. 
Jan. 1, 1826, received $518*68. 

What remained due July 11, 1827 ? Ans. $ 215*103. 



COMPOUND INTEREST. 



IT Ml. A promises to pay B $ 256 in 8 years, with in* 
ter'^st anntially ; but at the end of 1 year, not finding it con- 
venient to pay the interest, he consents to pay interest on 
the interest from that time, the same as on the principal 

Note. Sbrqde interent is that which is aXUi^^^ ^^^ "^^ 
principd only j compotmd interest lA xVi^l ^\32tfaa. \^ ^w^^< 

P * 
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for both principal and uUereaty when the latter is not paid at 
the time it becomes due. 

CompouDd interest is calculated by adding the interest -to 
the principal at the end of each year, and making the amoimt 
the principal for the next succeeding year. 

1. What is the compound interest of $256 for 3 year% 
at 6 per cent ? 

$ 256 given sym^ or first principal. 
*06 



271^36 amount, or principal for 2d year. 
*06 



16^2816 compound interest, 2d year, > added to 
271^36 principal, do. > gather. 

287^416 amount, or principal for 3d year. 
'06 



1 7^25846 compound interest, 3d year, > added to^ 
287^641 principal, do. ) gather. 

304^899 amount 

256 first principal subtracted. 

Ans. $ 48^899 compound interest for 3 years. 

2. At 6 per cent, what will be the compound interest, an& 

what the amount, of $ 1 for 2 years ? what the amount 

for 3 ys^^ for 4 years ? for 5 years ? ■ for 

6 years ? for 7 years ? for 8 years ? 

Ans. to the lasty $ 1'593-|-. 

It is plain that the amount of $ 2, for any given time, will 
be 2 times as much as the amount of $ 1 ; the amount of 
$ 3 will be 3 times as much, &c. 

Hence, we may form the amounts of $ 1, for several years, 
mto a table of multipliers for finding the amount of any sum 
for the same time. 



irai. 
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tabi;b, 

Showing the amount of $ 1, or 1 i/ ., &c. for any number of 
years, not exceeding 24, at the raten of 5 and 6 per cent 
compound interest 

Yean.! 5 per cent. 

1 1^05 

2 1^1026 

3 146762 -- 

4 1^21550 + 
6 1 *27628 - - 

6 1^34009-- 

7 1^40710-- 

8 1*47745-- 

9 1*55132-- 

10 1*62889-- 

11 1*71033-- 

12 1*79685-- 



6 per cent. 


I 


Tean. 


1*06 


13 


1*1236 


14 


1*19101 - 


^ 


15 


1*26247- 


• 


16 


1*33822- 


.. 


17 


1*41851 - 


- 


18 


1*50363- 


.. 


19 


1*69384- 


^e 


20 


1*68947- 


— 


21 


1*79084- 


- 


22 


1*89829 - 


- 


23 


2*01219 - 


- 


24 



5 per cent. 
1*88564-1- 
1*97993-- 
2*07892 - - 
2*18287-- 
2*29201 - - 
2*40661-- 
2*52695 
2*65329 -f- 
2*78596 -k 
2*92526 
3*07152 - - 
3*22609 - - 



6 per cent. 
2*13292 -f 
2*2§090 - - 
2*39656 - - 
2*64035 - - 
2*69277-- 
2*85433-- 
3*02669 - - 
3*20713-- 
3*39966 - - 
3*60353-- 
3*81974 -f- 
4*04893 - - 



Note 1. Four decimals in the above numbers vnJUL be suf-* 
ficiently accurate for most operations. 

Note 2. When there are months and days, you may first 
find the amount for the yecws^ and on that amount cast the 
interest for the months and days ; this, added to the amount, 
will give the answer. 

3. What is the amount of $ 600*50 for 20 years, at 5 per 
cent, compound interest ? at 6 per cent? 

$ 1 at 5 per cent, by the table, is $ 2*65329 ; therefore, 
2*65329 X 600*50 = $ 1593*30 -j- Ans. at 5 per cent ; and 
3*20713 X 600*50 = $ 1925*881 -|- Ans. at 6 per cent 

4. What is the amount of $ 40*20 at 6 per e^. com- 
pound interest, for 4 years? — for 10 years ? — — for 18 

years ? for 12 jears ? — -. — for 3 years and 4 months ? 

for 24 years, 6 months, and 18 days ? 

Ans.tolast,$\G^\27. 
Note. Any sum at compound interest will double itself 
in 11 years, 10 months^ and 22 days. 

From what has now been advanced we deduce the fol- 
lowing general 

RULE, 

I. To find the interest when the time is 1 'year ^ or ^to ^ttxA^Wxa. 
rate per cent* on any sum of money -^ witHout respect to Uttt^x^ia 



l/^ premium for msurancey €mnndmony &c., — ^Multiply the 
priucipal, or given sum, by the rate per •ent, written as a 
dednial fraction ; the product, remembering to point off as 
«H«y places for decimals as ^k&re are decimals in both the 
factors, will be the interest, &c. required. 

II. Wieu there are months and 4^^ >» ^^ given timey to fold 
jtke intere^ on any sum of money at 6 per cent.j — ^Mult^ly the 
princi^ by the interest on $ ^ for thfi given time, found by 
inspection, and the product, as l)efoce^ will be the interest 
required. 

III. To fond A^ interest on $1 at6percent.j for any given 
Itine, by inspection^ — It is only to consider, that the cetila will 
be equal to half ihe greatest even -number .of the months ; 
and ^e miUs will be 5 for the «Qdd month, (if there b^ one,) 
and 1 for every 6 days. 

IV. If /l$ smn given be in poundsy sInUingSj pence and far- 
thingsy — ^Reduce the shillings, &c. to the decimal of a pound, 
by inspection, (IT 76 ;) then proceed in all respects as in 
federal money. Ha\'ing found the interest, the decimal part, 
by reversing the operation, may be reduced back to shiUino;s, 
pence and farthings. 

v. if ^ interest reqmred Ife at any other rate tfian 6 per 
cent,y (ifiherebetnonthsy or months and daysy in the given /tme,) 
— ^First find the interest at 6 per cent. ; then divide the in- 
terest so found by such part or parts, as the interest, at the 
~ate required, exceeds or falls short of the interest at 6 per 
cent., and the quotient, or quotients, added to or subtracted 
from the interest at 6 per cent., as the case may require, will 
give the interest at the rate required. 

Note. The interest on any number of dollars, for 6 days, 
at 6 perj^cint, is readily found by cutting off the unit or right 
hand figure j :those at the left hand will show the interest in 
cents for 6 days. 

EXAMPIiES FOB PRAGT2CAI.. 

1. What is the .interest of $ 1600 for 1 year and 3 months ? 

Ans. ^120. 

2. What is the interest of $ 5^811, for 1 year 1 1 months ? 

Alts. $'66S. 

3. What is the interest of $2*29, for 1 month IQ «iays, 
at 3 per cent > .4/1* $ W9. 

4. What 18 the interest of $ 18, for 2 years 14 days, H 7 
per cent f Ans. $ 2*569 
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5. What is the interest of $17^8, for 11 months 28 
days? Ana* $1^054. 

6. What is the interest of $ 200 for 1 day ? 2 days ? 

■■'■ 3 days ? — — 4 days? 6 days ? 

Ana. for 5 days, $0^166. 

7. What is the interest of half a mill for 567 years ? 

Ana. $0m7. 

8. What is the interest of $81, for 2 years 14 days, at i 

per cent. ? f per cent ? — f per cent ? 2 per 

cent ? 3 per cent ? 4^ per cent ? — 5 per 

cent ? 6 per cent ? 7 per cent ? 7 J per 

cent ? ■ 8 per cent ? 9 per cent ? 10 per 

cent ? 12, per cent ? 12 J per cent ? 

Ana. to laatj $20^643. 

9. What is the interest of 9 cents for 45 years, 7 montlis, 
11 days? Ana. $0'246. 

10. A's.note of $ 175 was given Dec. 6, 1798, on which 
was endorsed, one year's interest ; what was there due Jan. 
1, 1803 ? 

Note. Consult ex. 16, Supplement to Subtraction of Com- 
pound Numbers. Ana. $ 207'22. 

11. B's note of $ 66^75 was given June p, 1801, on inter- 
est after 90 days ; what was there due Feb. 9, 1802 ? 

Ana. $58^19. 

12. C'snote of $365*37 was given Dec. 3, 1797; June 
7, 1800, he paid $97*16; what was there due Sept 11, 
1800? Ana. $328«32. 

13. Supposing a note of $ 317*92, dated July 5, 1797, on 
which were endorsed the following payments, viz. Sept 13, 
1799, $208*04; March 10, 1800, $76; what was there 
due Jan. 1, 1801 ? Ana. $83*991. 



SUPPX-EIMEISNT TO XNTiSBJBST. 

QUESTIONS. 

1. What is interest ? 2. How is it computed ? 3. What 

is understood by rate per cent? 4. by principal? 

5. by amount ? 6. by legal interest ? 7. 

by commission ? 8. insurance ? 9. premium ? 

lb. policy? 11. stock? - \^. WVv!»X. Ss. x«v^^^- 

stood by stock being at par'? 1^* <5^as^ ^"^'^^ ^'^^ 
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below par? 15. The rate per cent, is a decimal car- 

<icd to how many places ? 16. What are decimal expre»- 
sioDS lower 4hzn hundredths? 17. How is interest, (when 
the time is 1 year,) commission, insurance, or any thing else 
rated at so much per cent, without respect to time, found ? 
18. When the rate is 1 per cent., or less, how may the ope- 
ration be contracted? 19. How is the interest on $1, at 

6 per cent, for any given time, found by inspection ? 20. 
How is interest cast, at -6 per cent., when there are months 
and days in the given time? 21, When the given time 1. 
less than -6 days, how is the interest most readily found ? 
2^. If -the sum given be in -pounds, shilling, ^c, how i& in- 
terest cast ? 23. When the rate is any other than 6 per 
cent, if there be months and days in the given time, how is 
the interest found ? 24. What is the rule for casting interest 
on notes, &c. when, partial payments have been made, and 
what is the principle on which the rule is founded ? 25. 
How may the principal be found, the time, rate per cent, 
and amount being given ? 26. What is understood by dis- 

count ? 27. by present worth ? 28. How is the prin 

cipal found, the time, rate per cent, and interest being given ? 
29. How is th^ rate per cent, of gain or loss found, the 
piices at which goods are bought and sold being given ? 30. 
How is the rate per cent, found, the principal, interipsK, and 
tin*e being given ? 31. How is the time found, the princi- 
pal, rate per cent, and interest being given ? 32. What is 

simple interest? 33. compound interest? 34. How 

is compound iMerest computed ? 

EXERCISBS. 

1. What is the interest of $273*61 for 1 year 10 days, at 

7 per cent ? Ans. $ 19*677. 

2. What is the interest of $ 486 for 1 year, 3 months, 19 
days, at 8 per cent ? Aits. $ 60'652. 

3. D's note of $203*17 was given Oct 6, 1808, on inter- 
est after three months ; Jan. 6, 1809, he paid $ 50 : what 
was there due May 2, 1811 ? Ans. $ 174*53, 

4. E's note of $870*05 was given Nov. 17, 1800, on in- 
terest after 90 days; Feb. 11, 180.% he paid $186*06; wliaf 
iva.^ there due Dec. 23, 1807 ? Ans. $ 10 il '58. 

S. Wlmt will be the aun\ial insurance, at ^ per ceftt, on 
A house vedued at $ 1600 ? An», $ lo. 
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6. What will be the msurance of a ship and car^, valued 

at $ 6643, at 1 J per cent. ? at | per cent ? at ^ 

per cent ? at ^ per cent. ? at f per cent ? 

Not€s Consult IT 62, ex. 11. 

Ans. at j per c«at. $ 42^322. 

7. A man having compromised with his creditors at 62^ 
cents on a dollar, what odust he pay on a debt of $ 137^46 ? 

Am. $S5'912. 

8. What is the value of $ 800 United States Bank stock, 
ftt 112^ per cent ? Am, $900. 

9. What is the v^ue of $660*75 of stock, at 93 per cent ? 

Ans. $521'497. 

10. What principal at 7 percent will, in 9 months 18 days, 
amount to $422^40? Ans. $400. 

1 1. What is the present worth of $ 426, payable in 4 
years and 12 days, discounting at the rate of 5 per cent ? 

In large sums, to bring out the centa correctly, it will 
sometimes be necessary to extend the decimal in the divisor 
to five places. Ans, $354^506. 

12. A m€(rchant purchased goods for $ 250 ready money, 
and sold them again for $ 300, payable in 9 months ; what 
did he gain, discounting at 6 per cent ? Ans. $ 37^081. 

13. Sold goods for $3120, to be paid, one half in 3 
months, and the other half in 6 months ; what must be dis- 
counted for present payment ? Ans. 68*492. 

14. The interest on a certain note, for 1 year 9 months, 
was $49*875 ; what was the principal ? Ans. $475. 

' 15. What principal, at 5 per cent, in 16 months 24 days, 
will gain $ 35 ? Ans, $ 500. 

16. If I pay $ 15<52 interest for the use of $ 500, 9 
months and 9 days, what is the rate per cent. ? 

17. If I buy candles at $ 467 per lb., and sell them at 
20 cents, what shall I gain in laying out $ 100 ? 

Ans. $19'76. 

18. Bought hats at 4 s. apiece, and sold them again at 4 s. 
9 d. ; what is the profit in laying out 100 ^ . ? 

Ans. 18 JS. 15s 

19. Bought 37 gallons of brandy, at $ 140 per gallon, 
and sold it for $ 40 ; what was gained or lost per cent. ? 

20. At 4^s. 6 d. profit on 1 iS ., how much is gained in laying 
out 100 £ ., that is, how much per cent ? Ans. 22 £ . 10 s: 

21. Bought cloth at $4*48 pet ^^\A.\>«^ x&N^^^.^^^^^ 
t[> gain 12^ per cent ? ^^* ^tij-^^^* 
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22. Bought a barrel of powder for 4£.; for bow much 
must it be ^d to lose 10 per cent ? Ans. S £. 12 8. 

23. Bought cloth at 15 s. per yard, which not proving so 
good as I eiq>ected, I am content to lose ^17j> per cent ; how 
must 1 sell it per yard ? Ans. 12 s. 4^ d. 

24. Bought 50 gallons of brandy, at 92 cents per gallon, 
but by accident 10 gallons leaked out; at what rate must I 
sell the remainder per gallon to gain upon the whole cost at 
the rate of 10 per cent. ? Am. $ V265 per gallon. 

25. A merchant bought 10 tons of iron for $950; the 
freight and duties came to $ 145, and his own charges to 
$ 25 ; how must he sell it per lb. to gain 20 per cent by it ? 

Ans. 6 cents pei; lb. 



BQUATIOZr or PATMXQVTS. 

IT 92» Equation of payments is the method of finding the 
mean time for the payment of several debts, due at different 

times. 

1. In how many months will $ 1 gain as much as 5 dol« 
lars will gain in 6 months ? 

2. In how many months will $ 1 gain as much as $ 40 
will gain in 15 months ? Ans. 600. 

3- In how many months will the use of $ 6 be worth as 
much as the use of $ 1 for 40 months ? 

4. Borrowed of a friend $ 1 for 20 months ; afterwards 
lent my friend $ 4 ; how long ought he to keep it to become 
indemnified for the use of the $ 1 ? 

5. I have three notes against a man ; one of $ 12, due in 
3 months ; one of $ 9, due in 5 months j and the other of 
$ 6, due in 10 months ; the man wishes to pay the whole at 
once; what time ought he to pay it? 

$ 12 for 3 months is the same as $ 1 for 36 months, and 
$ 9 for 5 months is the same as $ 1 for 45 months, and 
$ 6 for 10 months is the same as $ 1 for 60 months. 

27 "Til 

He mighty therefore, have $ 1 .141 months, and he may 
keep 27 dollars ^V P^^ as\oTi^\ tkat ia^ -^ = 5 mouilks 
6 -rf^ day*, Answer. 
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Hence, To findihe met^n Hme for several paymentay-^'RviSR • 
-^Multiply each sum by its time of payment, aiid divide the 
sum of the protJkcta by the sum o^ tiiie paymentSy and thj^ 
quotient will be jthe answer. 

Note. This rpie is founded on the supposition, that what 
is gained by keeping a debt a i^ertain time after it is due, is 
the same as what is lost by paying it an equal time 6e/bre it 
is due ; but, in the first case, the gain is evidently equal to the 
interest on the debt for the given time, while, in the second 
case, the los$ is only equal to the discofint of the debt for that 
time, which is always less than the interest; therefore, the 
mle is not exactly true. The error^ how:ever, is so trifling, 
in most questions that occur in business, as scarce to merit 
i notice." 

6. A merchant has owing him $300, to be paid as fol- 
lows : $ 50 in 2 months, $ 100 in 5 months, and the rest in 
8 months ; and it is agreed to make one payment of the 
whole : in what time ought that payment to oe ? 

Ans. 6 months. 

7. A owes B $ 136, to be paid in 10 months ; $ 96, to be 
paid in 7 months ; and $ 260, to be paid in 4 months : wha^t 
IS the equated time for the payment of the whole ? 

Ans, 6 months, 7 days -f-« 

8. A owes B $ 600, of which $ 200 is to be paid at the 
present dme, 200 in 4 months, and 200 in 8 months ; what 
IS the equated time for the payment of the whole ? 

Ans. 4 months. 

9. A owes B $300, to be paid as follows : ^ in 3 months, 
^ in 4 months, and the rest in 6 months : what is the equated 
time ? Ans. 4^ months. 



I 

OR 

THE RBKATIOn' OF NUBIBZiRS. 

IF 93. I. What part of 1 gallon is 3 quarts ? 1 gallon is 
4 quarts, and 3 quarts is J of 4 quarts. Ans. f of a gallon. 

2. What part of 3 quarts is 1 gallon ? 1 gallon, hems: 4 
quarts, is ^ of 3 quarts ; that is, 4 quarts is 1 time 3 o^iart& 
and ^ of another time. Aa^. \"=-^V 
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3. Wliat part of 5 bushels is 12 bushels ? 

Finding what part one number is of another is the same 
as finding what is called the rotto, or relation of one number 
to another; thus, the question, What part of 5 bushels is 12 
bushels ? is the same as What is the ratio of 5 bushels to 12 
bushels ? The Answer is J^ = 2f . 

Ratioy therefore, may be defined, the number of times one 
number is contained in another ; or, the number of times one 
quantity is contained in another quantity of the same kind. 

4. What part of 8 yards is 13 yards ? or, What is the ratio 
of 8 yards to 13 yards ? 

13 yards is -^ of 8 yards, expressing the division^ac^{ona%. 
If now we perform the division, we have for the ratio If; 
that is, 13 yards is I time 8 yards, and f of another time. 

We have seen, (IT 16, sign^) that division may be expressed 
fractionally. So also the ratio of one number to another, or 
the part one number is of another, may be expressed frac- 
tion sll;^, to do which, make the number which is called the 
party whether it be the larger or the smaller number, the nu- 
merator of a fraction, under which write the other number for 
a denominator. When the question is. What is the ratio, &c. ? 
the number last named is the part ; consequently it must be 
made the manerator of the fraction, find the number first 
named the denominator. 

5. What part of 12 dollars is 11 dollars ? or, 11 dollars is 
what part of 12 dollars ? 11 is the number which expresses 
the part. To put this question in the other form, viz. What 
is the ratioj &c. ? let that number, which expresses the part^ 
be the number hist named ; thus, What is the ratio of 12 dol- 
lars to 11 dollars? Ans. ^. 

6. What part of 1 iS. is 2 s. 6 d. ? or, What is the ratio oi 
1 iS. to2s. 6d. ? 

1 £. = 240 pence, and 2 s. 6 d. = 30 pence ; hence, 
^% = ^, is the Anstoer. 

7. What part of 13 s. 6 d. is 1 JL 10 s. ? or, What is the 
ratio of 13 s. 6 d. to 1 £. 10 s. ? Am. ^. 

a What is the ratio of 3 to 5 ? of 5 to 3? of 

7 to 19? of 19 to 7? of 15 to 90? of 90 to 

15? of 84 to 160? of 160 to 84? of 615 to 

2107 ? of 1107 to 615 ? Ans. to the last, f 
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PROPORTIOlffi 

OR 

XBQB RVKB OF VUlUBDEk' 

f 94. 1. If a piece of clotli, 4 yards long, cost 12 dollars, 
what will be the cost of a piece of the same cloth 7 yards 
long? 

Had diis piece contained twice the number of yards of the 
first piiBce, it is evident the price would have been twice as 
much ; had it contained 3 times the number of yards, the 
price would have been 3 times as miich ; or had it contained 
only half the number of yards, the price would have been 
only half as much ; that is, the cost of 7 yards wiil be such 
part of 12 dollars as 7 yards is part of 4 yards. 7 yards is 

I of 4 yards ; consequently, the price of 7 yards must be J of 
the price of 4 yards, or { of 12 dollars, f of 12 dollars, that 
is, 12 X f =^ = 21 dollars. Answer. 

2. If a horse travel 30 miles in 6 hours, how many miles 
will he travel in 11 hours, at that rate ? 

11 hours is -^ of ^6 hours, that is, 11 hours is 1 time 6 
hours, and f of another time ; consequently, he will travel, in 

II hours, 1 time 30' miles, and ^ of another time, that is, the 
ratio between the distances vml be equal to the ratio be- 
tween the times. 

■V- of 30 miles, that is, 30X^ = H^=55 miles. If, 
then, no error has been committed, 55 miles must be -^ of 
30 miles. This is actually the case j for fj z= ^ 

Ans, 55 mUes. 

Quantities which have the same ratio between them ^e 
said to be proportumal. Thus, these four quantities, 

hours, hoara. miles, miles* 

6, 11, 30, 65, 

written in this order, being such, that the second contains 
the first as many times as the fourth contains the third, that 
is, the ratio between the third and fourth being equal to the 
ratio between the first and second, form what is called a pro* 
portion. 

It follows, therefore, that proportion is a comhinaiion of two 
equal ratios. Ratio exists .between two numbers ; but pro* 
portion requires at least three. 
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To denote that there is a proportion between the numbeTs 
6, 1 1, Jy> in.^ '"^^ tJiey are \^Uien tlwia : — 

6 : 11 : : 30 : «5 

which 19 reaa, 6 is to 11 as 30 is to 55; that is, 6 is the 
same part of 11, that 30 is of 55 ; or, 6 is contained in 11 as 
many time^ ^ f)0 is contained in 55 ; or, lastly, the ratio or 
relation of 11 to 6 is the same as t^at of 56 to 30. 

IT 95. The first term of a ratio, or relation^ is called the 
antecedent, and the second the consequeiU. In a proportion 
there are two antecedents, and two consequents, viz. the an- 
tecedent of the first ratio, and that of the secoi d ; the con- 
sequent of the. first ratio, and that of the sec ond. In the 
proportion 6 : 11 : : 30 : 55, the antecedents are 6, 30 ; the 
consequents, 11, 55. 

The consequent, as we have already seen, is taken for thti 
numerator, and the antecedent for the denominator of the 
fraction, which expresses the ratio or relation. Thus, the 
first ratio is -^i-, the second J^ := -y- ; and that these two 
ratios are equal, we know, because tilie fractions are equal. 

The two fractions -y- and ^ being equal, it follows that, 
6y reducing them to a common denominator, the numerator 
of the one will become equal to the numerator of the othei*, 
and, consequently, that 11 multiplied by 30 will give the 
same product as 55 multiplied by 6. This is actually the 
ease ; for 1 1 X 30 = 330, and 55 X 6 = 330. Hence it 
follows, — If four numbers be in proportion^ the product of the 
first and laMj or of the two extremes^ is equal to the product of 
the second and third^ or If the two means. 

Hence it will be easy, having three terms in a proportion 
given, to find the fourth. Take tlie last example. Know- 
ing that the distances travelled are in proportion to the times 
or hours occupied in travelling, we write the proportion 
thus: — 

houn. hoars. mUet. milei. 

6 : II : : 30 

Now, since the product of the extremes is equal to the 

product of tlie means, we multiply together the t^va means^ 

1 1 and 30, which makes 330, and, dividing this product by 

the known extreme, 6, we obtain for the result 55, that is^ 

SSmileB, which is the other extreme, or term, sought 
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8. At $ 54 for 9 barrels of flaar, hdw mday bamh may 
be pufthaised for $ lp6 ? ' 

In' this question, the unknowir quantity is ^e number of 
barrels bought for $ 186, which ought to contain the 9 bar- 
rels as many times as $ 186 contains j^54; we thus get the 
following proportion : 

dollars, dollars, barrels, barrels. The product 1674 

64 : 186 : : 9 : ...... ^f^^ ^^ means, di^ 

1 vided by 64, the 

54 ) 1674 ( 31 fcorrefc, ^ Answer. ^own extreme, gives 

J62 ^^ barreb for the 

other extreme, which 

54 . is the term sought, 

54 OTiln^er. 

Any three terms t/( a proportion being given, the operation 
by which we find the fourth is called the Rale of Threes A 
just solution of the question will sometimes require, that the 
order of the terms of a proportion be changed. This may 
be done, provided tiie terms be so placed^ that the product 
of the extremes shall b^ equal to that of th^ means. 

4. If 3 men perform a certain piece of work in 10 days, 
how long will it take 6 men to dp the same ? 

The number of days in which 6 men will do the work be- 
ing the term sought, the known term of the same kind, viz* 
10 days, is made the third term. The two remaining terms 
are 3 men and 6 men, the ratio of which is f . But the 
nwre* men there are employed in the wofk, the less time will 
be required to do it ; consequently, tiie days will be less in 

The role of three has sometimes been divided into direct and »sc«r«e, a dis- 
tmctlon which is totally useless. It may not however be aaaiss to explain, in this 
place, in what this distinction consists. 

T^e RuU of Three Dired. is when more requires more, or less requires kss, as 
in (his example : — If 3 men dig a trench 48 feet long in a certain time, bow many 
feet will I'i men diff in the same time ? Here it is obvious, that the more men 
there are eroployeo, the more work will be done ; and therefore, in this instance 
more requires more. Again : — If 6 men dig 4S feet in a given time, how muck 
will 3 men diff in the same time? Here less requires kss, for the ksa men there 
are employee!, the les^ work will be done. 

The Ruk of Three Inverse is when more requires less, or less requires more, at 
ra this example : — If 6 men dig a certain quantity of trench in 14 hours, how many 
hours will it i^uire 12 men to di^ tlie same quantity ? Here more requires less • 
that is, 12 men being more than b, will require less time. Aga.n : — ^If o men per- 
form apiece of worit in 7 days, how long will 3 m^i be in |>en^>rmtng the same 
work? Here less requires more ; for the number of mfta, wmr,^1«»,^^^ws!^ss» 
more time. 

Q 
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f v^poilioii 9s the nvAber of men is grfotet. There is st3! a 

ptoportion in this case, but tlie order of the terms i^ inverted; 
for the number of men in the second set, being two times 
that in the hrst, will require only one half the time. The 
first number «f days, therefore, ought to comtain the second 
as many times as tlie second number of mea. contains the 
first. This order of the terms being the reverse of that as- 
signed to them in announcing the question, we say, that the 
number of men is in the inverse ratio of the number of days. 
With a view, therefore, to the just solution of the question, 
we reverse the order of the two first terms, (in doing which 
we invert the ratio,) and, instead of writing the proportion, 
3 men : 6 men, (},) we writ&it,6 men : 3 men, (|,) that is, 

men. men. days. da^. 

e : B : : 10 

Note. We invert liie ratio when we reverse the order 
of tb« terras in the proportion, because then the antece- 
dent takes the place oi the consequent, and the consequent 
that of the autecedent ; consequently, the terms of the frac- 
tion which express the ralio are inverted ; hence the ratio 
is inverted. Thj^s, the ratio expressed by f = 2, being in- 
verted, is I = ^. 

Having stated the proportion as above, we divide the pro- 
duct of the means, (10 X 3 = 30,) by the knoAvn extreme, 
6, which gives 5, that is, 6 days, for the other extreme, or 
term sought. ' Am, 5 days. 

From the examples and illustrations now given we deduce 
the following general 

Of the three given numbers, make that the third tt^mi 
which is of the same kind with the answer sought. Then 
consider, from the nature of the question, whether, the an- 
swer will be greater or less than this term. If the anbweris 
to be greater, place the greater of the two r^naining num- 
bers for the second term, and the less number for the first 
term ; but if it is to be less, place the less of the two re- 
maining numbers for the second term, and the greater for 
the firi»t; and, in either case, multiply the second and third 
terms togetli'T, i-.u aivide the product by the first for tlie 
Miiftweij which will always be of the same deiioniiiiation as 
ibd third term* 
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Note !• If the first and second terms coTitain different de^ 
oominations, they must both be reduced to the semie de- 
Domiiiation ; and if tXie third term be a cwnpound number, it 
Either mulit be reduced to integers of tlie lowest denomination^ 
or the low denominations must be reduced to^fractim. of 
the highest denandnaiion contained in it 

Note 2. The same rule is applicable, whether the given 
quantities he integral, fractional, or decimal. 

EXAMPLES Jf6r PRACTICE. 

5. If 6 hofses consunie 21 bushels of oats in 3 weeks, 
how many bushels will serve 20 horses the same time ? 

Ans. 70 bushels. 

6. 7^e above question reversed^ it 20 horses consume 70 
^^ bushels of oats in 3 weeks, how many bushels will serve 6 

horses the same time ? Ans. 21 bu^els. 

7. If 365 flien consume 75 barrels of provisions in 9 
months, how much will 500 men consume in the same time? 

Ans. 102^ burets. 

8. If 500 men consume 102^ barrels of provisions in 9 
months, how much will 365 men consume in the same 
time ? Ans. 75 barrels. 

9. A goldsmith sold a tankard^or 10 iS. 12 s., at the rate 
of 5 s. 4 d. per ounce ; I demand the weight of it. 

5j^ Ans. 39 oz. 15 pwt. 

10. If the moon move 13** 10' 35" in 1 day, in what time 
does it perform one revolution ? Ans. 27 days, 7 h. 43 tr:. 

11. If a person, whose rent is $145, pay $12^63 parish 
taxeSy how much should a person pay whose rent is $ 37S ? 

Ans. $32'925. 

12. If I buy 7 lbs. of sugar for 75 cents j how many pounds 
can I buy for $ 6 ? ^n^. 56 lbs. 

13. If 2 lbs. of sugar cost 25 cents, what will 100 lbs. of 
coffee cost, if 8 lbs. of sugar are worth 5 lbs. of coffee ? 

Ans. $20. 

14. If I give $6 for the use of $100 for 12 months, 
what must I give for the use of $ 357^82 the same time ? 

Ans. $21 '469. 

15. There is a cistern which has 4 piijes*, \X\fc ^^^V- ^^^ 
fill it in 10 minutes, the second m 20 ix!aTvw\»»^^5afc ^^as^'^*. 
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M minutes, aad die fourth in 90 minutes ; in what time 
all four, running together, fill it ? 

tV + A + A + A = W cistern in rminute. 

Ans. 5^ minutes. 

16. If a family of 10 persons spend 3 bushels of malt in 
a month, how many bushels will serve diem when there are 
30 in the family ? Ans, 9 bushels. 

Note The rule of proportion, although of frequent use, 
is not of indispensable neeessity ; for all questions under it 
may be solved on general . principles, without the formality 
of a proportion ; that is, by analysis^ as already shown, IT 65, 
ex. 1. Thus, in the above example, — If 10 persons spend 
3 bushels, 1 person, in the same time, would spend -^ of 3 
bushels, that is, ^ of a bushel ; and 30 persons wouU spend 
30 times as much, that is, f^ = 9 bushels, as before. 

17. If a staff, 5 ft 8 in. in length, cast a shadow of 6 feet, 
how high is that steeple whose shadow measures 153 feet? 

Ans. 144 J feet 

18. The same by analysis. If 6 ft shadow require a staff 
of 5 ft. 8 in. = 68 in., 1 ft. shadow will require a staff of 
^ of 68 in. or ^ in. ; then, 153 ft. shadow will require 153 
times as much ; that is, JE^p. x 153 = -^^4^ = 1734 in. = 
144J ft, as before. 

19. If 3 iS. sterling be equal to 4 iS . Massachusetts, how 
much Massachusetts is equal«to 1000 £ . sterling ? 

Ans. 1333 £.6 8. 8 d. 

20. If 1333 iS . ^ s. 8 d. Massachusetts, be equal to lOOOiS . 
sterling, how much steiiing is equal to 4 iS . Massachusetts ? 

Ans. 3 £ . 

21. If 1000 £ . sterling be equal to 1333 iS . 6 s. 8 d. Mas- 
sachusetts, how much Massachusetts is equal, to 3 £ . ster- 
ling ? ' Ans. 4 £ . 

22. If 3 iS . sterling be equal io 4 £. Massachusetts, how 
much sterling is equal to 1333 iS . 6 s. 8 d. Massachusetts > 

Ans. 1000 £ 

23. Suppose 2000 soldiers had been supplied with br^ad 
sufficient to last them 12 weeks, allowing each man 14 
ounces a day; but, on examination, they ^nd 105 barrels, 
containing 200 lbs. each, wholly spoiled ; what must the al- 

iowance be to each man, that the remainder may last them 
the game time ? Ax^ 12 oz. a day. 
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24. Suppose 2000 soldiers were put to ap allowance of 
12 oz«<rf bread per day for 12 weeks, having a seventh part of 
their bread spoiled ; what was the whole weight of their 
Bread, good and bad, and how much was spoiled ? 

^ - J The whole weight, 147000 lbs. 
^"*- ^Spoiled, - - 21000 lbs. 

25. 2000 soldiers, having lost 105 barrels of bread, 

weighing 200 lbs. each, were obliged to subsist on 12 oz. a 
day for 12 weeks ; had none been lost, they might have had 
14 oz. a day; what was the whole weight, including what 
was lost, and how much had they to subsist on ? 

/ ( Whole weight, 147000 lbs. 
*^"*' ( Left, to subsist oil, 126000 lbs. 

26. 2000 soldiers, after losing one seventh part of 

their bread, had each 12 oz. a day for 12 weeks; what was 
ihe whole weight of their bread, including that lost, and how 
much might they have had per day, each man, if none had 
been lost ? C Whole weight, 147000 lbs. 

Ana. < Loss, - - 21000 lbs. 

( 14 oz. per day, had none been lost. 

27. There wa^ a certain building raised in 8 months by 
120 workmen; but, the same being demolished, it is required 
to be built in 2 months ; I demand how many men must 
be employed about it Ans. 480 men. 

28. There is a cistern having a pipe which will empty it 
in 10 hours ; how many pipes of the same capacity will 
empty it in 24 minutes ? * • Ans. 25 pipes. 

29. A garrison of 1200 men has pro visions. .for 9 months, 
at the rate of 14 oz. per day; how long will the provisions 
last,, at tlie same allowance, if the garrison be reinforced by 
400 men ? Ana. 6^ months. 

30. If a piece of land, 40 rods in length and 4 in breadth, 
make an acre, how wide must it be when it is but 25 rods 
long ? Ans. 6 J rods. 

31. If a man perform a journey in 15 days when tlie days 
are 12 hours long, in how many will he do it when the days 
are but 10 hours long ? Ans. 18 days. 

32. If a field will feed 6 cows 91 days, how lon^r will it 
feed 21 cows ? Ans- 26 days. 

33. Lent a friend 292 dollars for 6 months; some time 
after, he lent me 806 dollars ; how long may I keep it to 
balance the favour ? Am. 2 mA\i\Vi^ ^ -V ^^^- 
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34. If 30 mea can perform a piece of work in II days, 
how many men will accompUsh another piece of work, 4 
times as big, in a i&fth part of the time ? Ana. 6O0 men. 

35. If ^ lb. of sugar cost ^ of a shilliDg, what will ff 
of a lb. cost ? An8. 4 d. 3f^^ q. 

Note. See IT 65^ ex. 1, where tne above question is 
solved by 'analysis. The eleven following are the next suc^ 
ceeding examples in the same TT. 

36. If 7 lbs. of sugar cost f of a dollar, what cost 12 lbs. ? 

Ans. $lf. 

37. If 6 j- yds. of doth cost $ 3, what cost 9^ yds. ? 

Ans. $4'269 

38. If 2 oz. of silver cost $ 2^24, what costs f oz. ? 

Ans. $0*84. 

39. Iff oz. cost $ay what costs 1 oz. ? Ans. $ 1^283.. 

40. If ^ lb. less by | lb cost 13^ d., what cost 14 lbs. 
less by ^ of 2 lbs. ? Ans. 4 iS . 9 s. 9^ d. 

41. If f yd. cost $ Ij what will 40^ yds. cost ? 

Ans. $59*062. 

42. If ^ of a ship cost $ 251, what is ^ of her worth ? 

Ans. $53*785. 

43. At 3| iS . per cwt., what will 9f lbs. cost ? 

Ans. 6 s. 3-^ d. 

44. A iperchant, owning ^ of a vessel, sold f of his share 
for $ 957 ; what was the vessel worth ? Ans. $ 1794*375. 

45. If f yd. cost f .iS ., what will -^ of an ell English cost? 

Ans. 17 s. 1 d. 2f q. 

46. A mer<^hant bought a number of bales of velvet, each 
coulaiuing 129^ yds., at the rate of $ 7 for 5 yds., and sold 
them out at the rate of $ 1 1 for 7 yds., and gained $ 200 
by the bargain ; how oiany bales were there ? Ans. 9 bales. 

47. At $ 33 for 6 barrels of flour, what md§t be paid for 
178 barrels? Ans. $979. 

48. At $2*25 for 3*17 cwt. of hay, how much is that per 
ton? Ans. $14*195. 

49. If 2*5 lbs. of tobacco cost 75 cents, how much will 
185 lbs. cost ? Ans. $ 5*55. 

50. What is the value of *1 5 of a hogshead of lime, it 
$ 2^39 per hhd. ? Ans. $ 0'3585. 

51. If *15 of a hhd. of limje cost $ 0*3585, what is it per 
nbd.P Am. $2*39. 
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COMPOUND PROPORTION. 

IT 96. it frequently happens, that the relation of the , 
quantity required, to the given quantity of the same kind, 
depends upon several circumstamces combined together ; it 
is then called Compound Proportion^ or Double Rule of Three. 

1. If a man travel 273 miles in 13 days, travelling only 
7 hours in a day, ilew many miles will he travel in 12 days, 
if he travel 10 hours in a day ? 

This question may be solved several ways. First, by cmoZy- 
sis: — 

If we knew how many miles the man travelled in 1 hour, 
it is plain, we might take this number 10 times, which would 
be the number of miles he would travel in 10 hours, or in 1 
of these long days, and this again, taken 12 times-, would be 
the number of miles he would travel in 12 days, travelling 
10 hours each day. 

If he travel 273 miles in 13 days, he will travel -^ of 273 
miles ; that is, ^^ miles in 1 day of 7 hours ; add ^ of ^^ 
miles is ^^ miles, the distance he travels in 1 hour : then, 
10 times '^f^ =: ^^^ miles, the distance he travels in 10 
hours; and 12 times ^j^ = -^W^ = 360 miles, the dis- 
tance he travels in 12 days, travelling 10 houps each day. 

Ans. 360 miles. 

But the object is to show how the question may be solved 
by proportion : — 

First ; it is to be regarded, that the number of miles tra- 
velled over depends upon two circumstances, viz. the num- 
ber of days the man travels, and the number of hours he 
travels each day. 

We will not at first consider this latter circumstance, but 
suppose the number of hours to be the same in each case : 
the question then will be, — If a man travel 273 miles in 13 
days^ how many miles mil he travel iu 12 days ? This will 
furnish the following proportion : — 

'-* 13 days : 12 days : : 273 miles : « miles 

which gives for the fourth term, or answier, ^52 miles. 

Now, taking into consideration the other circumstance, or 
that of the hours^ we must say, — If a man^ travellinq 7 ?v,o\lt^ 
a day for a certain number of da\j9^ tra-oeU 'iSr;^ t^v^e^i ^'^s^ V« 
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will he travel in the same tme^ if he travel 10 hours in a deof 7 
This wUl lead to the following proportion : — 

7 hours : 10 hours : : 252 miles : miles. 

This gives for the fourth term, or answer, 360 miles. 

We see, then, that 273 miles has to die fourth term, oi 
answer, the same proportion that 13 days has to 12 days, 
and that 7 hours has to 10 hours. Stating thib :a[» the form 
of a proportion, we have 

^l t^' '' In fc'^' ] : : 273 mUes : mUes 

7 hours . 10 hours ) 

by which it appears, that 273 is to be multiplied hy both 12 
and 10 ; that is, 273 is to be multiplied by the product of 
12 X 10, and divided by the product of 13 X 7, which, be- 
ing done, gives 360 miles for the fourth term, or answer, as 
before. 

In the same manner, any question relating to compound 
proportion, however complicated, may be stated and solved. 

2. If 248 men, in 5 days, of 1 1 hours each, can dig a trench 
230 yards long, 3 wide, and 2 deep, in how many days, of 9 
hours each, will 24 men dig a treneh 420 yards' long, 5 wide, 
and 3 deep ? 

Here the number of days, in which the proposed work can 
be done, depends on five circumstances^ viz. the number of 
men employed, the number of hours they work each day, 
the length, breadth, and depth of the trench. We will con- 
sider tlie question in relation to each of these circumstances, 
in the oider in which they have been. named: — 

1st. The number of men employed. Were all the circum- 
stances in the two cases alike, except the number of men and 
the number of days, the question would consist only in find- 
ing in how many days 24 men would perform the work which 
248 men had done in 5 days ; we should then have 

24 men : 248 men : : 5 days : days. 

2d. Hours in a day. But the first labourers worked 1 1 
hours in a day, whereas the others worked only 9 ; less hours 
will require w/^^e days, which will give 

9 hours ; 11 hours : : 5 days : days. 

3A, Latgiih of the ditches. TYie ^\s^^%\^%m^QC xiaeqiial 



length, a& many more days will be necessary as ibe second 
is longer than tke first; hence we shall baye 

230 length : 420 length : : 5 days : ....... days. 

4th. Widihs. TaMng into consideration the wifths, which 
are different^ we have 

3 wide : 5 wide : : 6 days : days. 

5th. Depths* I^astly, the depths being different, we have 

2 deep : 3 deep : : 5 days : days. 

It would seem, therefore, that S days has to the fourth 
term, or answer, the same proportion 

that 24 men has to 248 men, whose ratio is ^f^, 
that, 9 hours has to 11 hours, the ratio of which is ^j 

that 230 length has to 420 length, |§S, 

that 3 width has to 5 width, «».. f, 

that 2 depth has to 3 depth, f^^; 

all which stated in form of a proportion, we have 



Men, 24 
Hours, 9 
Length, 230 
Width, 3 
Depth, ^ 2 



24&1 

11 
420 

5 

3 



common term. 

5 days : •..•... days. 



IT 97. The continued product of all the second terms 
248 X 11 X 420 X 5 X 3, multiplied by the third term, 
5 days, and this product divided by the continued pro- 
duct of the first terms, 24 X 9 X 230 X ^ X 2, gives 
28S.^y(j^ days for the fourth term, or answer. 288^\^. . 

But tlie first and second terms are the fractions ^^, -^, 
ifg, f and ^, which express the ratios of the men, and of 
the hours, of the lengws, widths and depths of the ♦>? 
ditches. Hence it follows, that the ratio of the numbt 
days given to the number of days sought, is equal to the pro 
duct ^ all the ratios, which result from a comparison of the 
terms relating to each circumstance of the question. 

The product of all the ratios is found by multiplying to- 

gether the fractions which express them, thus, at *x 9 x 236 

X^)< 3 171864W J ^, . - ^. 17186400 ^ ., 

^3^2 = 298oa 6"> *^^ *" ^ fraction, gggosQ > represents tne 
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ntio of tlie qnaatity required to the given quantity of the same 
kind. A ratio resulting in this manner, from the multiplica- 
tion of several ratios, is called a compmmd ratio* 

From $ke examples and illustrations now given we de- 
duce the following general . 

RVI<E 

for solving questions in .compound proportion, m* double 
rule of three, viz. — Make that number which is of the 
same kind with the reqpred answer, the third term ; and, 
of the remaining numbers, take away two that are of the 
game Atiid, and aminge them according to the directions 
given in simple proportion ; then, any other two of the same 
^cind, and so on till i9l are used. 

Lastly, multiply the third term by the continued product 
ot the second terms, and divide the result by the continued 
product of the first terms, and the quotient will be the fourth 
term, or answer required. 

£XAMPJL£S FOR PRACTICE. 

1. If e^iiien build a wall 20 ft. long, 6 ft. high, and 4 ft 
thick, in 16 days, in what time will 24 men hliild one 200 
ft. long, 8 ft high, and 6 ft. thick ? Ana. 80 days. 

2. If tlie freight of 9 hbds. of sugar, each weighing 12 
cwt , 20 leagues, cost 16 £ ., what must be ^aid for the 
freight of 50 tierces, each weighing 24- cwt, 100 leagues? 

ii7». 92^. 11 s. lOf d. 

3. If 56 lbs. of bread be sufficient for 7 men 14 days, how 
much bread will serve 21 men 3 days ? Ans, 36 lbs. 

The same hy arudysis. If 7 men consume 56 lbs. of bread, 
1 man, in the same time, would consume ^ of 56 lbs. = 
^ lbs. ; and if he consume -^ lbs. in 14 days, he would 
consume -A- of -^ z= |^| lb. in 1 day. 21 men would con- 
sume 21 tunes so much as 1 man; that is, 21 times f } =i. 
■*ji^ lbs. in 1 day, and in 3 days they would consume 3 
times as much ; that is, ^|f& = 36 lbs., as before. 

Ans. 36 lbs. 

JVo(«. Having wrought the following examples by the 
rule of proportion, let the pupil be required to do the same 
by amUysia, 

4. If 4 reapers receive $11^04 for 3 dajrs' work, how 
tnaajr men may be hired 16 days for $ 103^04 ? 

AaA.t men* 
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6. If 7 oz. 6 pwt of bread bie bought for 4| d. when com 
b 4 s. 2d. per bushel, what weight of it may be bought for 
1 s. 2 d. when the price per bushel is 5 s. 6 d. ? 

Arts. 1 lb. 4 oz. mf pwts 

6. If $ 100 gain $6 in 1 year, what will $400 gain in 
9 months ? 

Note. This and the three following examples reciprocally 
prove each other. 

7. If $ 100 gain $6 in I year, in what time will $400 
gain $ 18 ? 

8. If $ 400 gain $ 18 in 9 ^months, what is the rate per 
cent per annum ? 

9. What principal, at 6 per cent per. Ipn.^ will gain $ 18 
in 9 months? 

^ 10. A usurer put out $ 75 at interest, and, at the end of 8 
months, received, for principal and interest, $79; I demand 
at what rate per cent he received interest. 

Ans. 8 per cent. 
11. If 3 men receive S^£.foT 19jf- days' work, how 
much must 20 men receive for 100^ days' ? 

Ans. 305 iS. Os. 8d. 
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QUESTIONS. 

1. What is proportion ? 2. How many numbers are re« 
quired to form a ratio ? 3. How many to form a proportion ? 
4. What is the first term of a ratio called ? 5. -- — - the second 
term ? 6. Which is taken for the numerator, and which for 
the denominator of the fraction expressing the ratio ? 7. 
How may it be known when four numbers are in proportion ? 
8. Having three terms in a proportion given, how may the 
fourth term be found ? 9. What is the operation, by which 
the fourth term is found, called ? 10. How does a ratio be- 
come inverted ? 11. What, is the rule in proportion ? 12. 
In what denomination will the fourth term, or answer, be 
found ?v 13. If the first and second terms contain different 
denominations, what is to be done ? 14. What is com^i^^uBLd^ 
proportion, or dottbl« rul^ of fhxet ) "iJ^* ^fis^^ 
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1. If I buy 76 yds. of cloth for $ 113*17, what does it 
cost per ell English ? Am. $ 1*661. 

2. Bought 4 pieces of Holland, each containing 24 ells 
En^ish, for $ 96 ; how much was that per yard ? 

Ans. $0*80. 

3. A garrisim had provision for 8 montlis, at the rate of 
15 ounces to each person per day ; how much must be al- 
lowed per day, in order that tiie provision may last 9^ 
months ? Ans. 12^^! oz 

4. How much land, at $ 2^50 per acre, mast be given in 
exchange for 360 acres, at $ 3^75 per acre ? 

Ans. 540 acres. 

5. Borrowed 185 quarters of com when the pricfj^was 
19 B. ; how mueh most I pay wheii the price is 17 s. 4 d. ? • 

Am. 202f^. 

6. A person, owning f of a coal mine, sells f of his share 
for I71i^. ; what is the whole mine worth ? Ans. 380 iS. 

7« If ^ pf a gallon cost f of a doliwr, what costs |^ of a 
Cun ? . ^ Ans. $ 140. 

8. At 1^ iB. per cwt, what cost 3^ lbs. ? Ans. lOf d. 

9. If A^ cwt. can be carried 36 miles for 35 shillings, how 
many pounds can be-carried 20 miles for the same money ? 

Ans. 907| lbs. 

10. If dte sua 8q^>ear8 to move from east t^west 360 de* 

grees in 24 hours, how much is that in each hour ? in 

each minute ? in each second ? 

Am, to lasty 15" of a deg. 

11* If a family of 9 persons spend $ 450 in 5 months, how 

much would be sufficient to maintain them 8 months if 5 

persons more were added to the family ? Ans. $ 1 120. 

Note. Exercises 14th, 15th, 16th, 17th, 18th, 19th, and 
20th, " Supplement to FractionSy'*^ afford additional examples 
in single and double proportion, should more examples be 
thought necessary. 



IT Mj' 1. Two men own a ticket; the first owns ^ and 
tke sccofid owns f of it *, the ticket draws a prize of 40 dol- 
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2. TwoTtoen purchtlse a ticket icft 4""d<J^rs, of whitlifone^ 

pays 1 dollar, and the other 3 dollars; the tieketdraws 4b' 
dollars ; what is each man's share of the money ? 

3. A ^nd B bought a quantity of cotton ; A paid 10© 
dollars^ and B 200 dollars; they sold it so as to gaia 30 
dollars ; what were their respective shares of the gain ? 

The process oX ascertaining the respective gains or losses 
of individuals, engaged in joint trade, is called the Ride of 
Fellowship, . 

The money, or value of the articles employed in trade, is 
called the Capital^ or Stock ; the gain or loss to be shared is 
called the Dividend. 

It is plain, that each man^s gain or loss ought to have the 
same relation to tlie whole gain or loss, as his share of the 
stock dpes to the whole sto^k. 

Hence we have this Rule : — As the whole stock; to cacli 
man's share of the stock : : the lo/to/e gain or loss : bis share 
of tlie gain or loss. 

^. Two persons have a joint stock in trade; A put ia 
$ 250, and B $ 350 ; they gain $ 400 ; what is each man's 
share of the profit? 

OPEUATIOIV. ;, ' : ' 

A's stock, $-250 V Then, 

B's stock, $35£ f qqq ,^50. : 400 : immO^ dolls. A's gain; 
\Vhole stock, $!600 >^600 : 350 : : 400 : 233*a33i dolls. B's gain. 

The pupil will perceive^ that the process tnay.be contract- 
ed by cutting off an equal number of ciphers fhom the first • ' 
and second^ or firsts dind tldrd terms; thuif,' 6 : 250 : : 4*: 
166^66§, &c.; <, 

It is obvious, the correctness of the work may be ascer- 
tained by finding whether the sums of the scares of the gains 
are equal to the M?^oic gaiii; thus, $166*666f -f $233*333^ 
•= $ 400,^ Tvbole gain. * 

. 5. A, B and C trade in company^ A's capital was $ 175, 
B's $ 200, and C's $ 500 ; by misfortune they lose $ 250 ; 
what loss «iust eaeh sustain ? C $ 60', A's loss. 

^^- Ans.<$ 67442^, B's loss. 

( $142«857|, C's loss 
6 Divide $600 among 3 persons, so that their shares 
may be to each odiej as 1, 2, 3, respectively. 

R 
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7.- Two tnerc&a^ts, A and B, loaded a ship whb 500 
'Mids, of rum; A loaded 350 hhds., and B the. rest; in a 
sterm, the seamen were obliged to throw overboard 100 
^hds. i how much must each sustain of the loss ? 

. Am. A 70, and B 30 hhd<. 

8. A and B companied; A put in $45/ and took out f 
of,th6 gain ; how much did B put in ? Aits. $ 30. 

Note. They took out in the same proportion as they put 
in ; if 3 fifths of the stock is $ 45, how much is '^ fifths 
of it ? 

9. A and B companied, and trade with a joint capital of 
$ 400 ; A receives, for his share of the gain, ^ as much as B ; 
what was the stock of each ? 

. y$ 133^333^, A's stock. 

-^^' I $ 266'66Cf, B's st04Bk. 

^ 10. A bankrupt is indebted to A $780, to B $460, and 

to C $ 760 ; his estate is worth only $ 600 ; how must it 

be divided ? 

Note. The question evidently involves the principles of 
fellowship, and naay be wrought by it. * 

* Ans* A $234, B $138, and C $228. 

11. A and B venture equal stocks in trade, and clear 
$164; by agreement, A was to have 5 per cent, of the 
profits, beeause he managed the concerns ; B was to have 
but 2 per' cent. ; what was each one's gain ? and how much 
did A receive for his trouble? 

Arts. A's gain was $117442f, and B's $46,857|, and 
A received $ 70*285^ for his trouble. 

12. A cotton factory, valued at $ 12000, is. divided into 
100 shares ; if the profits amount to 15 per cent, yearly, what 
will be the profit accruing to 1 share?— «— to 2 shares? 
to 5 sharers ? to 25 shares ? 

Am. to the last, $ 450. 

13. In the above^^mentioned factory, repairs are to be made 
which will cost $ 340 ; what will be the tax, on each share, 

necessary to raise the sum ? on 2 shares ? -^ on 3 

shares ? on 10 sh^i^s ? Ans. to the lasty $ 34. 

14. If a town raise a tax of $ 1850, and the whole* fown 
be valued at $370Q.O, what will that be on $ 1 ? What 
will be the'tax of a man whose property is valued at $ 1780 ? 

Ans. $ '05 on a dollar, and $89 on $1780. 
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' IT 99. In assessing taxes, it is necessary -to have an in^- 
Ventory of the property, both reai= atid personal, of the whole 
town, ftid also of the whole number of poiis ; and, as th« poll# 
are rated at so niuch each, we must first J;ake out fron^the 
whole tax what the polls amount to, and the remainder is to 
be assessed on the property. We may then find the tax upon 
1 dollar, and make a table containing the taxes on 1 , 2,^3, 
&c., to 10 dollars ; then on 20, 30, &;c., to 100 dollars ; and 
then on 100, 200,, &c., to 1000 doHare. Then, knowing the 
inventory of any individual, it is easy to find the tax upon his 
property. 

15. A certain towni^ vahied at $64530, raises a tax of , 
$2259'90; there are 5t0 polls, which are taxed $*60 
each ; what is the tax on a dollar, a^ what will be A'stax, 
whose real estate is valued at $ 1340, his personal property^ 
at $ 874, aad who pays for 2 polls ? 

540 X *60 = $324, amount of the poll ta^es, and 
$2259*90 — $324 = 1935'90, to be assessed on property. 
$64530 : $1935*90 : : $1 : *03; or, i||^^ = *03^^ tax on $1. 

TABLC. 

dolls. dolls. 

Tax on 100 is 3' 

200 .. 6* 

300,. 9« 

400 .. 12' 

600 .. 15* 

600 .. 18*^ 

.....^ 700 ..21* 

800.. 24* 

900 .. 27* < 

1000 ,. 30* 

Now, to find A's tax, his real estate being $ 1340, I find, 
by the table, that 
The^taxon - - - $1000 - - is • - $30* 

The tax on - . - 300 9* 

The tax on - - - 40 1*20 - 



do}ls.~ dolb. 

Tax on 1 is '03 



2,. 
3.. 
4 .. 
5.. 
6 .. 
7.. 
8.. 
9.. 



*06 
*09 
*}2 
*15 
*18 
*2l 
*24 
*27 



dolls. dolls. 

Tax d'n 10 is *30 

20 

....^ 30 

.^. 40 

50 

60' 

70 

80 

90 



*60 
*90 
1*20 
1*50 
1*80 
2*10 
2*40 
2*70 



Tax on his real estate ----- - -- 

In like manner I find the tax on his personal > 
p-operty to be -------- j 

2 polls at *60 each, are ------- 



$40*20 
26*22 



AnvwiiA^ ^^^^^'^ 
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16. What will B's tax amount to, whose inventory is 874 
dollars realy and 210 dollars personal property, and who pa3's 
ibr3pollsP . Ajis. j^34'32. 

ISf, What will be the tax of a man, paying for 1 poll, 

whose property is valued at $3482? at $768? 

at $ 940 ? at $ 4657 ? Ans. to the laslj $ 140J3L 

18. Two men paid 10 dollars for the use of a pasture 1 
month ; A kept in 24 cows, und B 16 cows ; how much 
should each pay ? ^ ^ 

19. Two men hired a pasture for $ 10 ; A put i^ 8 cows 
3 months, apd B put in 4 cows 4 months ; how much should 
each pay? 

IT 100. The pasturage of 8 cows for 3 months is the 
same as of 24 cows fo#*l month, and the pasturage of 4 cows 
for 4 months is the same as of 16 cows for 1 month. The 
shares of A and B, therefore, are 24 to 16, as in the former 
question. Hence, when time is regarded in fellowship, — 
Multiply each one'^s stock by the /me he continues it in trade^ 
and use the product for his share. This is called Double FeU 
lowship. Ans» A 6 dollars, and B 4 dollars. 

20. A and B enter into partnership; A puts in $100 
6 months, and then puts in $ 50 'more ; B puts in $ 200 4 
months, and then takes out $ 80 ; at the close of the year, j 
they find that they have gsdned $ 95 ; what is the profit of 
each ? A S ^ 43*711, A's share. 

^"** ^$61*288, B's share. 
^ 21. A, with a capital <rf $ 600, began trade Jan. 1, 1826,^ j 
and, meeting with success, took in B as a partner, with a ' 
capital of $600, on the first of March following; four 
months after, they adniit C as a partner, who brought $ 800 
stock; at the close of the year, they find the gain to be 
$ 700 ; how must it be divided among the partners ? 

C $ 250, A's share. 
Ans* < $ 250, B's share. 

( $ 200, C's share. 

QUESTIONS. 

1. What is fellowship? 2. What is the rule for operat- 
ing? 3. When 'time is regarded in fellowship, what is it 
called ? 4. What is the method of operating m double 
fellowship ? 5. How are taxes assessed ? 6. How ifl 
fellowship proved ? 

• i 
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IT lln. Allig^on i^ ^he method of mixing two or more 
stm tles^ of dilTerent qualities, so that tlie composition may be 
of a mean, or middle quality. • 

When the quantities smd^prices of the simples are given, 
to find the ^an pric$ pf the mixture, compounded of them, 
. the procless is called Alligatign MecMtL 

1. A farmer mixed together 4 bushels %( wheat, worth 
150 cents per bushel, 3 bushels of rye, worth 70 cents per 
bushel, and 2 bushels of corn, worth 60 cents per bushel ; 
what is a bushel of the mixture worth? 

It is plain, that the co»t of the tK)^, divided by the nurfi" 
ber of bushels J will give the price of one bushal. 

4 bushels, at 150 cents, cost 600 cents. 

3 at 70 210 * 

. 2 at 50 100 Ai^ = 10^cts. Ans. 

9 bushels cost 910 cents. 

2. A grocer mixed 5 lbs. of sugar, worth 10 cents per lb., 
3 Lbs. worth 12 cents, 20 lbs. worth 14 cents ; what is a 
pound of the mixture worth ? ^ Ajis, 12^^. 

3. A goldsjnith melted together 3 ounces of gold 20 
carats fine, and 5 ounces 2^ carats fine ; what js the fine- 
ness of the mixture ? Ans. 2L|^. 

4. A grocer puts 6 gallons of wa^er into a cask containing 
40 gallons of rum, worth 42 cents per gallon ; what is a gal- 
lon of the mixture worth ? Ans, 36^ cents. 

5. On a certain day the mercury was observed to stand in 
the thermometer as follows : 5 hours of the day, it stood at 
64 degrees; 4 hours, at 70 degrees; 2 hours, at 75 degrees, 
and 3 hours, at 73 -degrees : what was the mean temperature 
for that day? 

It is plain this question does not differ, in the mode of iti' 
operation, from the former. Ans. 69-j^ degrees. 

Ti 102. When the mean price or rate, and the prices or 
rates of the several simples are given, to find the proportions 
or qunntities of each simple, the. process is called AUicjcUifiNs. 
Alternate: alligation alternate is, V\vei<ilQ\^, ^^ x^v^^^'SsR.^ 
alUgation medial, and may be proved \>^ SX. 
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1. A man has oats worth ^ cents per hushel, which he 
wishes to mix withi com worth 5<f cents per bushel,, so that 
the mixture may be worth 42 cents per bushel ;. fkiat pro- 
portious, or quantities of each, must he take ? 

Had the price of the* mixture reqjj^red^iexciBeded the price 
of the oats, by just as much as it jdl short of the price of 
the corn, it is plain,' he muft have taken equal quantities of 
oats and cotn ; had the pricq,*of the mixture^exceeded the 
price of the oats by^only ^ as much as ir fell short of 
the price of the com, the cojnpound would have Required 2 
times as mucn oats as com ; and in all cas^, the less the 
diiFerence between the price of the mixture and that of one 
of the simplei^ the greater must be the quantity of that sim- 
ple^ in proportion to the other / that is, the quantities of the 
simples must Be iiwtkely • as the • differences of their prices 
from the price of the mixture ; therefore, if these dift'eron- 
ces be mutually exchanged^ they will, directly^ express the 
Native quantities ^{ each simple necessary to form the com- 
pound requirsd. In the above example, the price of the 
mixture is 42 cents, and\tb^ price of the oats is 40 cents; 
consequently, the difference of their prices is 2 cents : th^ 
price of the com is 60 cents, which differs from the price 
of the mixture by 8 cents. Therefore, by exchanging these 
differences, we have 8 bushels of oats to 2 bushels of com^ 
for the proportion required. 

Ans, 8 bushels of oats to 2 bushels of com, or in thai 
proportion. 

^ The correctness of this result may now be ascertained b] 
the last rule ; thus, thrf cost of 8 bushels of oats, at 40 centsj 
is 320 cents; and 2 bushels of com, at 50 cents, is 100 
cents ; then, 320 + 100 = 420, and 420, divided by the num- 
ber of bushels, (8 + 2,) = 10, gives 42 cents for the price of 
the mixture. 

2. A merchant has several kinds of tea ;_some at 8 shil- 
lings, some at 9 shillings, some at 11 shillings, and some 
at 12 shillings per pound ; what proportions of each must 
he mix, that he may sell the compound at 10 shillings per 
pound ? 

Here we have 4 simples ; hut it is plain, that what has 

Just been proved of two will apply to any number of pairs^ 

if in each pair the price of one simple is greater^ and that of 

the other iessy than the 'pnee ol the mixture required 

-JETence we have this 
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T^n iftean xate and the several prices heing reduced to 
tlip same denomination, — conmct with a contitmed line each 
pnte that Js^h^ps than the mean rate mnth (me of more thai 
ts GRRATER, and ed&h price gaeater than the mean rate 
ujith i/ae or more that is less^ 

Write the difference between 'the mean raie^ or price^ and 
the price ^each simple op^iosite the price itiith whif^it is 
coimecied; (thus the difFer,enee of the two prices in each 
pair will be mutually exchanged ;) then tti§ sum of the differ- 
ences^ standing, against any price^ toUl express the relative 
QUANTITY to be taken qf that priced 

By attentively considering the rule, the pupil will per- 
ceive, that there may be as mstfiyHiffereitt ways of mixing 
the simples, and consequently as many different answers, as 
there are different ways, of linking the several :prices. 

We will now^ apply the rule to soive the last questitwa^' — 

OPERATIONS.'^ » 




Or, 




-^4-1=3 
2 =1 



Here we .set dovni the prices of the simples, one directly 
under another, in order, from least to greatest, as this is 
most convenient, and write the mean rate, (10 s.) at the 
left hand, in the first way of linking^ we find, tha^ve 
may take in the proportion of ^2 pounds of the teas at 8 
and 12 s. to 1 pound at 9 and lis. In the second way, 
we find for the answer, 3 pounds at 8 and 11 s. to 1 pound 
at 9 and 12 s. 

3. What proportions of sugar, at 8 cents, 10 cents, and 
14 cents per pound, will compose a mixture worth 12 cents 
per pound ? 

Ans. In the proportion of 2 lbs. at 8 and 10 cents to 6 
lbs. at 14 cents. 

A^o/e.,As^these quantities only express the proportions of 
each kind, it is plain, that a compound of the same mean 
price will be formed by taking 3 times, 4 times, one half, or 
any proportion, of each quantity. Hence^ 

When the quantity of oive svm^\^\& ^n^kvs.^ '^S.Vrx *«sSss&s|^ 
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the proportional qoantitiefl, by tbe ^bove rule, ive may say, 
^9 the PROPORTIONAL quantity : is to the GivE.li ^tumiiiy : : 
so is each of the other PRot*OBTibNAL quantities : tathe re- 
quired quantities 0/ eacfj^. * ^ 

4. If a man wishes to mix 1 gallon of brandy worth 
16 s. with rum at 9 s. per gallon, so that the mixture 
may be worth II s. per gtil^n, how much rum must he 
use? ^ ' 1^ 

Taking the dififerenaes as above, we find the proportions 
to be 2 of braij^y to 5 of rum; consequentl>% 1 gallon 01 
brandy will require 2^ gallons of rum. Ans, 2^ gallcus. 

5. A grocer has sugars worth 7 cents, 9 cents, and 12 
ccntff per pound, which he would mix so as to form a com- 
pound worth 10 cents per pound; what must be the pro- 
portions of .each Kind ? 

Ans. 2 lbs. of the first and second to 4 lbs. of the third kind. 

6. If he use 1 lb. of the first kind, how much must he take 

of the others ? if 4 lbs., what ? if 6 lbs., what ? 

if 10 lbs., wh«? — ^i£ 20 lbs., what? 

Ans. to the l(tsty 20 lbs. of %he second, and 40 of the third. 

7. A merchant has spices at 16 d. 20 d. and 32 d. pei 
pound ; he would mix 5 pounds of the first sort "with th*^ 
others, so ^as to form a compound worth 24 d. pe^ pound, 
liow much of each sort must he use ? 

Ans. 5 lbs. of the second, and 7^ lbs. of the third. 

8. How many gallons of water, of no value, must be 
mixed with 60 ^lons of rum, worth 80 cents per gallon, to 
reduce its value to 70 cents per gallon ? Ans. Si gallons. 

9. A man would mix 4 bushels of wheat, at $ 1 ^50 
per bushel, rye at $146, com at $'75, and barley 
at $ '50, so as to sell the mixture at $ '84 per bushel ; 
how much of each may he use ? 

10. A goldsmith would mix gold 17 carats fine with 
some 19, 21, and 24 carats fine, so that the compound may 
be 2^ carats fine ; what proportions of each must he use ? 

Ans, 2 of the 3 first sorts to 9 of the last 

11. If he use 1 oz. of the first kind, how much must 
he use of the others ? What would be the quantity of the 
compound ? Ans. to lasty 7^ ounces. 

12. If he would have the whole compound consist of 15 

'oz.,_ how much must he use of each kind? if of 30 

jz,, how much of each kind } \{ of 37^ oz., how much ? 

-ikv, /o the last J 5 oz. of tlae % ^tsl, ^tv^ ^i\ o^. ^l ^^^ VsmuL 
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HenceJ when the quantity of the compound is given, we 
may say, As the sum of the proportional quantities^ fauna 
by the AB(frE rule, is to the quantity required, so is each 
i^ROPcnttioff XL, quantity J found by the ruhj to the required 
quantity o/* each. 

13. A man would mix 100 ppunds of sugar^ some at 8 
• cents, some at 10 cents, and some at 14 cents per pound, so 

that the compound may be wd^th 12 cents* per pound; how 
much of eadikkind must he u§e? 

We find the proportions to%f, 2, 2, and' 6. Then, 2+2 
>|-6 = 10,^d . C2 : 201h8.#t Sets. ^ 

10 : 100 : : ? 2 : 20 lbs. atlOcts. > Ans. 

(6 :*60lbs. at 14cts. ) 

14. Hi^w many gallons of water, ,of no value, millt be 
nixed with brandy at $ 1'20 per gallon, s,p as to fill a ve&-. 
sel of 75 gallons, which' may be worth 92 cents.per gallon? 

A71S. 17^ gallons of water to 57^ galloHjis of brandy- 

15. A grocer has currants at 4 d., Gd*., 9d. and lid. per 
lb. ; and he would make a mixture of 240j)ls., so that the 
mixture may be sold at 8d. ner lb, ; how many pounds of 
each sort may he take ? , 

Ans, 72, 24, 48, and 96 lbs., or 48, 48, 72, 72, &c. 

Note. This question may have five diiferent answers. 

4 

Q17£STIjDNS« 

1. What is alligation ? 2. medial ? 3. ^ the 

rule for operating? 4. YThat is alligation alternate? 5. 
When the price of the mixture, and the price of the several 
simples, are given, how do you find the proportional qitaTiti- 
lies of each simple ? 6. When the quantity of one simple is 
given, how do you find the others ? 7. When the quantity 
of the whole compound is giv^n, how do you find the quan- 
tity of each simple ? 



BUODSCIIUJAS. 

IF m3. Duodecimals are fractions of a foot. The word 
js derived from the Latin word duodecim^ which signifies 
tfoehe, A foot, instead of being divided- (2ecimai/y into ten 
€qual parts,, is divided duodecimallif into iMaelxie. ^»^^^'«J^' 
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called inches, or prhneSj marked thus, ('). Again, each of 
these parts i^ conceived to be divided ii>to twelve other equal 
' parts, called seconds, (''). In like manner, eacK sjh|pond is 
conceived to be divided iHto twelve equal parts, callea thirds^ 
C^') ; each third into twelve equal parts, ealled fourtfts^ 
(""') ; and so on to any extent. 
In this way of dividing a foot, it is obvious, that. 

1' iiicA, or prifjie, is.-- - - - "iV ^^^* foot, 
i" second is ^ of^jij, - .- - «== ^i^ of a foot. 
r" third is^^of i^of tV) - - = ^-7^^. ^ of a foot. 
1^'" fourth is T^ of T^ of T^ of ^, = ^j-s^ of a foot. 
l^'^'^fUiis^^of^ofT^of^of^V, = jiVff37 of afoot, &c. 

Duodecimsds are added, and subtracted^ the same man- 
ner as compound numbers, 12 of a less detiominatiou making 
1 of a greater^ as in the following 

TABIiE. 

12""4)tirths make 1'" third, 
12'" thirds - - • 1" second, 
* 12" seconds - - i' inch or prime, 

^2' inches, or primes, 1 foot. 

Note. The marks, ', ", ^", "", &c., which distinguish th€ 
different parts, are ^called the indkiet of the parts or denoiqi- 
nations. , 



^ MULTIPLICATION OF DUODECIMALS, 

Duodecimals are chie% used in measuring surfaceg and 

solids. 

1. How many square feet in aboard 16 feet 7 inches long; 
and 1 foot 3 inches wide ? 

Note. Length X breadt& == superficial contents, (If 25.) 

OPERATION. 7 inches, or primes, = t3^ of a 

Length, 16 T ^^^^^ *"** ^ |"^^^« = W of a foot ; 

Breadth, 1 3' S?"^^^"f t^^' ^^^ PJ^o^"^* ?/* "7' X 

' ^ 3' = T?^ of a foot, that *is, 21" 

4 1' 9'' = 1' and 9''-; wljerefore, we set 

16 7' do^vn the 9", and reserve^tbe I' 

' to be carried forward to its propei 

Am. 20 & 9" place. To ixi\iyC\^\^ \^ fe^t by 3 
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is to take f^ of J^ ;= ^^f, that is, 48'*; and the 1' whieh we 
pf^servecr makes 49\ =z 4 feet 1' ; we therrfore set down 
the r, and carry forward the 4 feet to its proper place. 
Then, raaltiplying the multiplicand by the 1 foot in the mul- 
tiplier, and adding the two products together^ we obtain the 
Amwerj 20 feet, 8', and 9". 

The only difficiilty that can arise in the muMpHcation of 
duodecimals is, in finding of what denomination is the pro- 
duct of any tw^o denominations. This maybe ascertained as 
above^ and in all cases it will be found to hold true, that the 
product of any two denominations will always he of the deftomi- 
nation denoted by the sum of their indices. Thus, in the 
above example, the sura of the indices of 7' X 3' is " ; con- 
sequently, the product is 21''; and thus primes multiplied 
by primes witt' produce seconds ; primes multiplied by seconds 
produce thirds; fourths nanltiplied hy fifths produce ninths^ &c. 

It is generally most convenient, in practice, to multiply the 
multiplicand jirs/ by the feet of the multiplier, then by the 
inches, &c., thus : — 

16 ft X 1 it- = 16 ft., and r X 
1 ft. =z r. Then, 16 ft. X 3' = 48' 
= 4 ft., and 7' X 3' = 21" = 1' 9": 
The two products, added together, give 
for the Answer y 20" ft. 8' 9", as befc^e. 



2. How many solid feet in a block 15 ft. 8' long, 1 ft. 5' 
wide, and 1 ft. 4' thick .^ * 

OPERATION. 
. ft' 

Lengthy 15 8' The length multiplied by the 

Brmdth^ 1 5' bteadth, and that product by the 

•7- — r; thickness, gives the solid con* 

15 8' ._ ' & V 



w 



fi' 

16 


3' 


■» 


16 


7' 
1' 


9" 


20 


8' 


9" 



6 6' 4*' "7^^^, (^36.) 



%2 a' 4'- 



22 2' 4" 

7 4/ 9// 4//' 



Am. S9 r 1 
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From these examples we derh^e the le^lowing RuL5 ' — : 
Write down the denominations as compound numbers, and 
in multiplying remember, that the product of any two de^ 
nominations will always be of that denomination denoted by 
die swn of their indices, 

cxampl.es for practice. 

3. How many square feet in a stock of 15 boards, 12 ft- 
8' in length, and 13' wide ? Aiis. 205 ft. 10'. 

4. What is the product of 371 ft. 2' 6'' multiplied b^ 
181 ft. I' 9" ? A7is, 67242 ft 10' 1" 4'" 6'"^ 

Note, Painting, plastering, parang, and some other kinds 
of work, are done by the square yard. If the contents in 
sqif^re feet be divided by 9, the quotient, it is evident, w ill 
be square yards. 

5. A man painted the walls of a room 8 ft. 2' in height, 
and 72 ft. 4' in compass ; (that is, the measure of all its 
sides ;) how many square yards did he paint ? 

Ans. 65 yds. 5 ft. 8' 8'' 

6. There is a room plastered, the compast of w^hich i» 
47 ft. 3', and the height 7 ft. 6' ; what are the contents ? 

Am. 39 yds. 3 ft. 4' &' 

7. How many cord feet of wood in a load 8 feet long, i 
feet *wide, and 3 feet 6 inches high ? 

Note, It will" be recolle^)^, that 16 solid feet make « 
fiord foot, - Ans. 7 cord feet. 

8. In a pile of wood 176 ft. in length, 3 ft. 9' wide, and 
4 ft 3' high, how many cords ? 

Ans, 21 cords, and 7y\ cord feet over 

9. How mmy feet of cord wood in a load 7 feet long, 3 
feet wide, and 3 feet 4 inches high ? and what will it £ome 
to at $ '40 per cord foot ? 

Ans. 4f cord feet, and it will come to $ 1'7>5 

10. How much wood in a load 10 ft in length, 3 ft 9' in 
width, and 4 ft 8' in height.^ and what will it cost at $ 1^92 
per cord ? 

Ans, 1 cord and 2^ cord fe^ and it will come to 
*2'62f , - 

IT 104. Remark, By some surveyors of wood, dimen- 
sions are taken in feet and decimals of a foot^ For this pur- 
pose, make a rule or scale 4 feet long, and divide it into (eet, 
and each foot into ten ec^\iii ^^i\a. Ow Q\i<& end of the fule| 
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for 1 foot, let each of these parts be divided into 10 other 
eq^ual parts. The former division will be lOths, and the lat- 
ter lOOc^is of a foot Such a rule will be found very con- 
venient for surveyors of wood and of lumber, for painters, 
joiners, &c. ; for the dimensions taken by it being in feet and 
decimals of a foot, the casts will be no other than so many 
operations in decimal fractions. 

11. How many square feet in a hearth stone, which, by a 
rule, as above described, measures 4'5 feet in length, and 
2*6 feet in width ? and what will be its cost, at 75 cents per 
square foot ? Ajis, 11*7 feet; and it \nll cost $8*775. 

12. How many cords in a load of wood 7*5 feet in length, 
3*6 feet in width, and 4*8 feet in height ? AmA cord 1^ 

13. How many cord feet in a load of wood 10 feet long, 
3'4 feet wide, and 3*5 feet hi^h ? Asm. 7^. 

QUESTIONS. 

1. What are duodecimals ? 2. Fnmi what is the word 
derwed? 3. Into how many parts is a foot usually divided, 
and what are the parts called ? 4. What are the ofAer de- 
nominations ? 5. What is understood by the indices of the 
denominations ? 6. In what are duodecimals chiefly used ? 
7. How are the contents of a surface bounded by straight lines 
found ? 8. How are the contents oi». solid found? 9. How 
is it known of what denomination is the product of any two 
denominations ? 10. How m&y a scale or rule be formed 
for taking dimensions in feet and decimal parts of a foot ? 
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IT 105. Involution, or the raising of powers, is the mul- 
tiplying any given number into itself continually a certain 
r umber of times. The products thus produced are called 
the powers of the given number. The numb^ itself is called 
the first power, or root. If the first power be multiplied by 
itself y the product is called the second power or square ; if 
the square be multiplied by the first power, the product is 
called the third power, or ctc6e, &c. ; thus, 

6 is the root, or 1st power, of 6. 
6x5= 25 is the 2d power, or square, of 5, =52. 
6X5X5=125 is the 3d power, or cube^-oC ^^ -=53>i 
5^6X6X6=625 is the4thpoYrer,o^^A^%tok\ft^5ft^^^ ^=-^'*'- 
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The Bumber denoting the power is called the index^ or 
exponent; thus, 5^ denotes that 5 is raised or involved to 
the 4lh power. 

1. ^*^h2X is the square, or 2d power, of 7 ? Ans. 49. 

2. VVbat is tlie square of 30 ? Ans. 900. 

3. What is the square of 4000 ? Ans. 16000000. 

4. What is the cube, or 3d power, of 4 ? Aiis. 64. 

5. What is the cube of 800 ? Ans. 512000000. 

6. What is the 4th power of 60 ? Ans. 12960000. 

7. What is the square of 1 .^^ of 2? of 3? 

of 4? Ans. 1^4, 9, and 16. 

8. What is the cube of 1 ? of 2 ? of 3 ? 

of 4 ? Ans. 1, 8, 27, and 64. 



9; WTiat is the square of f ? of f ? of J > 

10. What is the cube of f ? of \ ? of J? 

^««- TT^ ^» and fti- 

11. What is the square of J ? the 6th power of ^? 

Ans. ^, and ^. 

12. What is the square of 1*6 ? the cube ? 

Ans. 2'25, and 3*375. 

13. What is the 6th power of 1*2 ? Ans. 2*985984. 

14. Involve 2^ to the 4th power. 

Note. A mixed number, like the above, may be reduced 
to an improper flection before involving : thus, 2|^ = |^ ; or 
it may be reduced to a decimal ; thus, 24- == 2*25. 

• , ' ; s Ans. s^^ z= 2oi^. 

15. What is the square of 4 J?-. - Ans. m^ = 23^. 
, 16. What is the value of 7*, that is, the 4th power of 7 ? 

Ans. 2401. 

; 17. How much is 9^ ? — - 6^ ? 10* ? 

' , Ans. 729, 7776, 10000 

18. How much is 2^^ ? 3« ? 4* ? 6^ r 

6^ ? 10« ? ' Ans. to last, 100000000. 

The powers of the nine digits, from the first power to the 
fifth, may be seen in the following 

TABLE. 

Roots - jor l8t Powefsjl |2i8| 4| 5|6| 7| 8| 9 



S«|unres |or 2(1 Powen;| I | 4 j 9 | 16 | 25 | 36 | 49 j "STj sT 



Cnlteit ' |or3d Powers|1 | 8 | 27 j €A\ r25\ 2]G\ 343 | 512 | 729 



iiiqu adratesjor 4th i>owei>\\ \\6 \ B\ \ "sloG ^ G25 (1296 | 2401 | 4096 | 6fi6 1 
i0unolidr'\or 5th PoweraW \3a \^MS \\QSA \^V^\Tn^\VgSSyv ^e& \930& 
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nvoKUTioir. 

IT 106« Evolution, or the extracting of roots, is the me- 
thod of iiading the root of any power or number. 

The Toot^ as we have seen, is that number, which, by a 
continual multiplication into itself, produces the given power. 
The square root is a number w^ich, being squared, will pro- 
duce the given number; and the cvbey or third root^ is a num- 
ber which, being cubed or involved to |be 3d power, will 
produce the given number: thus, the sqtiare root of 144 is 
12, because 12^ = 144 ; and the cube root of 343 is 7, be- 
cause 79, that is, 7 X 7 X 7, = 343 ; and so of other num- 
bers. 

Although . there is no number which will not produce a 
perfect power by involution, yet there are many numbers of 
which precise roots can never be obtained. But, by the 
help of decimals^ we can approximate, or approach, towards 
the root to any assigned degree of exactness. Numbers, 
whose precise roots cannot be obtained, are called surd 
numbers, and those, whose roots can be exactly obtained, are 
called rational numbers. 

The square root is indicated by this character V' placed 
before the number ; the other roots by the same character, 
with the index of the root placed-over it. Tlius, the square 
root of 16 IS expressed v 16 ; and the cub e root of 27 is 

expressed 4^27; and the 6th root of 7776, v^7776. 

When the power is expressed by several numbers, with 
the sign -}- or — between them, a line, or vincvltany is drawn 
from the lop of the sign over all the parts of it ; thus, the 

square root of 21 — 5 is \/ 21 — 5, &c. 
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ROOT. 

IT 107* To extract the square root of any number is to 
find a number, which, being multiplied into itself, shall pro- 
duce tlie given number. 

i. Supposing a man has 625 '^^xds ol ^W7^^^c«v«,^ ^ ^^ijs^ 
wide^ wiat js the length of one «»\^^ ol ^ ^^^^'e^ ^^wa^^vas. 
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floor of which the caipeting will corer ? that is, what is one 
side of a square, which contains 625 square yards ? 

We have seen, (IT 35,) ik^ the contents of a square sur- 
face is found by multiplying the length of one side into it- 
self, that is, by raising it to the siecond power; and hence, 
having the contNits (625) given, we BMst extract its t^ptan 
root to find one side of the room. 

This we must do by a sort of trial : and, 

1st. We will endeavour to ascertain how many figures 
there will be in the root This we can easily do, by point- 
ing off the numb^, from units, into periods of two figures 
each ; for the square of any root always contains just twice as 
many, or one figure leu than twice as ntany figures, as arc 
in the root ; of which truth the pupil may easily satisfy him- 
self by triid. Pointing off the number, we find, that the 

root will consist oi two figures, 

OPERATION. 



625(2 

4 

225" 



Fig. I. 



a ten and a unit. 

2d. We will now seek for 
the first figure, that is, for 
the tens of the root, and it is 
plain, that we must extract it 
from the led hand period 6, 
(hundreds.) The neatest 
square in 6 (hundreds) we 
find, by trial, to be 4, (hun- 
dreds,) the root of which is 2, 
(tens, == 20 ;) therefore, we 
set 2 (tens) in the root The 
Tootj it will be recollected is 
one side of a square. Let us, 
then, form a square, (A, Fig. 
I.) each side of which shall be 
supposed 2 tens, = 20 yards, 
expressed by the root now 
obtained. 
The contents of this square are 20 X 20 =: 400 yards, now 
disposed of, and which, consequently, are to be deducted from 
the whole number of yards, (625,) leaving 225 yards. This 
deduction is most readily performed by subtracting the square 
number 4, (hundreds,) or the square of 2, (the figure in the • 
root already found,) from the period 6, (hundreds,) and bring- 
Jng. down the next period by the side of the remaindei 
making^226, as before. 
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3d. The square A is now to be enlarged by the addition 
of the 225 remaining yards ; and, in order that the figure 
may retain its square fomiy it is evidelK% the addition must 
be made on tioo sides. Now, if the 225 yards be divided by 
the length of the two sides, (20 -f- 20 === 40,) the quotient 
will be the breadth of this new addition of 225 yards to the 
sides c d and 6 c of the square A. 

But our root already found, = 2 tens, is the length of one 
side of the figure A ; we therefore take douhle this root, =r 4 
tens, for a divisor. 



OrERATlON— CONTINUED. 

625(25 
4 



45)225 
225 



Fig. II. 

90 yds. 



5 yds. 






B Jl 



20 
5 



100 



d 



>* 
S 



A 



20 

20 



a 



D 



5 
25 






c 



90 
5 

100 



The divisor, 4, ( tens, ) 
.is in reality 40, and v\e 
are to seek how mam' 
times 40 is contained in 
225, or, which is the 
same thing, we may 
seek how many times 
4 (tens) is contained in 
22, (tenvS,) rejecting the 
right hand figure of the 
dividend, because w^ 
have rejected the ciphei 
in the divisor. Wefin^J 
our qnotient, that is^ the 
breadth of the addition, 
to be 5 yards; but, if 
we look at Fig. II., ^c 
shall perceive that this 
addition of 6 yards to the 
two sides does not C(mi- 
pi etc the square ; for 
tliere is still wantijig, in 
the corner D, a sn\all 
square, each side of 
which is equal to this last quotient, 5 ; we must, therefore, 
fidd this quotient, 5, to the divisor, 40, that is, place it at the 
right hand of the 4, (tens,) making it 45 ; and then the whole 
divisor, 45, multiplied by the quotient, 5, will give the con- 
teiits of the whole addition around the sides of the figure \, 
which, in this case, being 225 yards, the same as our divi- 
dend, we have no remainder, and the work is done. Con- 
sequently, Fig. II. represents the doot o^ •a.-8>Q^4x^ t^wsv^^iS 






20 yds. 



5 yds. 
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yards on a side, which 625 square yards of carpeting will 
exactly cover. 

The proof maj^Jbe seen by adding together the several 
parts of the figure, thus : — 

The square A contains 400 yards. 

The figure B ...•.•..•... 100 Or we may prove it 

C 100 by involution, thus : — 

D 25 25 X 25 = 625, as be- 

¥v f -«-. fore. 

FtooJ^ 625 

From tku example and iUustrcUion toe derive the following 

general 

BUI<E 

FOR THE EXTKACTION OF THE SqUARE ROOT. 

I. Point off the give» number into periods of two figures 
each, by putting a dot over the units, another over the hun- 
dreds, and so on. These dots show the number of figures 
of which the root will consist 

II. Find the greatest square number in the left hand pe* 
riod, and write its root as a quotient in division. Subtract 
the square number from the left hand period, and to the re- 
mainder bring down the next period for a dividend. 

III. Double the root already found for a diWsor ; seek how 
many times the divisor is contained in the dividend, except- 
ing the right hand figure, and place the result in die root, 
and also at the right hand of the di^dsor; multiply the di- 
visor, thus augmented, by the last figure of the root, and 
subtract the product from the di\^dend ; to the remainder 
briiis^ down the next period for a new dividend. 

IV. Double the root already foimd for a new divisor, and 
continue the operation a» before, until all the periods* are 
brought down. 

Note 1. K we double the right hand figure of the last 
divisor, we shall have the double of the root. 

Note 2. As the value of figures, whether integers or 
decimals, is determined by their distance from the place 
of units, 80 we must always begin at unit's place to point off 
the given number, and, if it be a mixed number, we must 
pouU it off both ways from units, and if there be a deficiency 
in any period of decimals, it may be supplied by a cipher 
It ispjai0| the root must aVvivis consist of so many integen 
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aDd.decim<\Is as there are periods belonging to each in the^ 
^iven number. 

EXAMPLES FOB PR4|2yiCE. 

2. What is the square root of 10342656 ? 

OPERATION. 



• • • • 



10342656 ( 3216, Ans. 
9 



62)134 
124 



641 ) 1026 
641 



6426 ) 36556 
38556 



3. What is the square root of 43264 ? 

OPERATION. 

• . • 

43264 ( 208y Am. 

4 



408 ) 3264 
3264 



4. What is the square root of 998001 ? Ans. 999 

6. What is the square root of 234«09? Arts. 15*3 

6. What is the square root of 964*5192360241 ? 

Ans. 31*06671 
t. What is the square root of *001296 ? Ans. *036. 

8. What is the square root of *2916 ? Ans. *54. 

9. What is the square root of 36372961 ? Ans. 6031 

10. What is the square root of 164 ? Ans. 12*S -f 

If 108. In this last example, as there was a remainder, 
after bringing down all the figures, we continued the opera- 
tion to decimals, by annexing two ciphers for anew period, 
and thus we may continue the operation to any assijjnfJ 
degree of exactness ; but the pupil will readily perceive, iu<ii 
he can never, in this manner, obtain the precise root ; for the 
last figure in each dividend will ab««!j^\» ^ cIv^^tv-wA.'^^ 
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last figure in each divisor is the same as the last gitotient 
fiffure ; but iio one of,the nine digits, multiplied into itself, 
produces a numlier ending with a cipher ; therefore, what- 
ever be the quotient figure, there will still be a remainder. 

11. What is Ae square root of 3 ? Ans. VIZ + 

12. What is the square root of 10? Ans. 3^6+. 

13. What is the square root of 184'2 ? A3is. 13*67 +. 

14. What is the square root off.? 

Note, We have seen, (IT 105, ex. 9,) that fractions are 
sffuared by squaring both the numerator and the denomina- 
tor. Hence it follows, that the square root of* a fraction is 
tonnd by extracting the root of the numerator and of the de- 
nominator. The root of 4 is 2, and the root of 9 is 3. 

Ans, }. 

15. What is the square root of ^.' Ans. f 

16. What is the square root of -j^^ ? Ans. -f^, 
^17. W^hat is the square root of ^^ ? Ans. -^ z= J. 

1 8. What is the square root of 20 j ? Ans. 4 J. 

AX'hon the numerator and denominator are not exact 
•V ( r$, the fraction maybe reduced to a decimal, and the 
iC'j'imate root found, as directed above. 

19. What is the square root of f = '75 ? Ans. *866 +. 

20. AN'hat is the square root of fj ? Ans. *912 -- 
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SUPPXiSlMCENT TO THIS SQUABS ROOT. 

QUESTIONS. 

1. What is involution? 2. What is understood 4)y a 

power ? 3. the first, the second, the third, the fourth 

power ? 4. What is the index, or exponent ? 5. How do 
you involve a number to any required power ? 6. What is 
evolution ? 7. What is a root? 8. Can the precise root of all 

umii!/ers be found ? 9. What is a surd number? 10. a 

raiioiial ? 11. What is it to extract the square root of «ny 
nuinbtrr 12. Why is the given sum pointed into periods of 
two iignres each ? 13. W^hy do we double the root for a 
divisor? 14. W^hy do we, in dinding, reject the right hand 
/y/>i7 re of die dividend ? i^ "'"-y do we place the quotient 
Hgure to the ri^'ht uand oi \iie ^v'f\siQ.i'^ \^. '^ci^ may we 
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prove the work ? 17. Why do we poi^t off mixed numbers 
oolli ways from units? 18, When there is a remainder 
how ma}' we continue the operation ? 19. Why can we 
never obtain the precise root of surd numbers ? 20. How 
do we extract the square root of vulgar fractions? 

* 

JSXERCISE9. 

1. A general has 4096 men ; how many must he place in 
rank and file to form them into a square ? Aas, 64. 

2. If a square field contains 2025 square rods, how m^my 
rods does it measure on each side ? Aiis. 45 rock. 

3. How many trees in each row of a square orchard con- 
taining 5625 trees ? Am. 75. 

4. There is a circle, whose area^ or superficial contents, 
is 6184 feet ; what will be the length of the side of a square 
of equal area? \/5184 = 72 feet, Am. 

5. A has two fields, one containing 40 acres, and the otl^r 
containing 50 acres, for which B oSers him a square field 
containing the same number of acres as both of these ; how 
many rods must each side of this field measure ? 

Ans. 120 rods. 

6. If a certain square field measure 20 rods on each side, 
how much will the side of a s quare field m easure, contain- 
ing 4 times as much ? V20 X 20 X 4 = 40 rods, Ans. 

7. If the side of* a square be 5 feet, what will be tlie side 

of one 4 times as large? 9 times as large? 16 

times as large ? 25 times as large ? 36 times as 

large ? A:nsmer9, 10 ft. ; 16 ft ; 20 ft. ; 25 ft. ; and 30 tt. 

8. It is required to lay out 288 rods of land in the form of 
a parallelogram, which shall be twice a« many rods in length 
as it is in width. * 

Note. If the field be divided in the middle, it will form 

two tqaaX squares. 

iifu. 24 rods long, jjpd 12 rods wide. 

9. I would set out, at equal distances, 784 apple trees, so 
that my orchard may be 4 times as long as it is broad ; how 
many rows of trees must I have, and how many trees in 
each row ? Aim. 14 rcws, and 66 trees in each row. 

10. There is an oblong piece of land, containing 192 square 
rods, of which the width is J as much as the length \ re- 
quired its dimensions. Aiva, "V^ V^ >^ 
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11. There is a circle, whose diameter is 4 inches , what is 
the diameter of a circle % times as large ? 

Nole^ The areas or contents of circles are in proportion 
4.0 the squares of their diameters, or of their circumferences. 
Therefore, to fijod the diameter required, square the given 
diameter, multiply the square hy th^ given ratio, and tlie 
square root of the product will be the diameter required. ^ 

\/4 X 4 X 9 =12 inches, Ans, 

12. There are two circular ponds in a gentleman's pleasure 
ground; the diameter of the less is 100 feet, and the greater 
is 3 times as Jarge ; what is its diameter ? Ans, 173*24- feet 

, 13. If the diameter of a circle be 12 inche9, ti'hat is the 
diameter of one ^ as large ? Ajis, 6 inches. 

^ 109. 14. A carpenter has a large wooden square ; one 
part of it is 4 feet long, and the other part 3 feet long ; what 
IS the length of a pole, which will just reach from one end to 
the other ? 

A Note. A figure of 3 

sides is called a triangle, 
and, if one of the corners 
be a square comer, or right 
angle, like the angle at B 
in the annexed figure, it is 
called a right-angltd trian- 
gle, of^hich the square 
of the longest side, A C, 
(called the hypotenuse,) 
is equal to the sum of the squares of the other two sides, A B 

and B C. 

42 = 16, and S^ = 9 ; then, ^9 + 16 = 5 feet, Aits, 

15. If, from 4he corner of a square room, 6 feet be mea- 
sured off one way, and 8 feet the other way, along the sides 
of the room, what will be the length of a pole reaching from 
point to point ? Ans, 10 feet. 

16. A wall is^2 feet high, and a ditch before' it is 24 feel 
Avide ; what is the length of a ladder that will reach from the 
top of the wall to the opposite side of the ditch ? 

Ans, 40 feet 

17. If the ladder be 40 feet, and the wall 32 feet, what is 
the width of the ditch ? Ans, 24 feet 

id. The ladder and dilc\i ^v\tii, itc^vc^d the wall. 
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19. The disttfpce between the lower ends of two equal 
rafters is 32 feet, and the height of the ridge, above the beam 
on which they stand, is 12 feet; required the length of each 
rafter, Ani, 20 feet 

20. There is a building 30 feet in length and 22 feet in 
width, and the eaves project beyond the waH 1 foot T)n every 
skle ; the roof terminates in a point at the centre of the 
building, and is there supported by a post, the top of which 
is 10 feet above the beams (fti which the rafters rest ; what 
is the distance from the foot of the poet to the comers of the 
eaves ? and what is the length of a rafter reaching to the 

middle of otie side? a rafter reaching to the middle of 

one end ? and a rafter reaching to the cortKr^ of tlie eaves ? 

Answers, in order, 20 ft. ; 15*62p + ft ; 18*86 + ft. ; and 
22*36+ ft, 

21. There is a field 800 rods long and 600 rods wide ; 
what is the distance between two opposite comers ? 

Ans. 1000 rods* 

22. There is a square field containing 90 acres ; h^' 
many rods in length is each side of the field ? and how many 
rods apart are the opposite corners ? 

Answers, 120 rods ; and 169*7 -f- rods. 

23. There is a square field containing 10 acres ; what dis- 
tance is the centre from each corner ? An$. 28*28 -f- rods. 
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IT 110. A solid body, having six eqwd sides, and each of 
the sides «ii exact square, is a cups, and the measure in 
length of one of its sides is the raot of that cube ; for the 
length, breadtfi and thickness of such a body are (dl alike ; con- 
se({ueutly, the length of one side, raised to the 3d power, 
gives the solid contents. (See IT 36.) 

Hence it follows, that extracting the cube- root of any num- 
ber of feet is finding the length of one side of a cubic bo- 
dy, of which the whole contents will be equal to the given 
number of feet. 

1. What are the solid contents of a cubic block, of which 
•ach side measures 2 feet ? Ans. 23=;2X2X2 = 8 feet 

2. How many solid feet in a cubic blocks m^^&vwSxc^^'vjsx 
on each aide? * A»%« ^^ -sa.Vi^ ^*»^- 
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3. How mail]' feet m lengtb ia etch side of a cnhJc block, 
coDUimng l25soUd feet? An. X/I2S =. 6 feet 

Note. The root nuf be found bv trial. 

4. What is the side of a cubic block, cmtaining 64 solid 

feet? 37 ntid feet? 3l6 solid feet? 512 eotid 

feet? jlMwert, 4A.; 3ft; 6ft; and ^ 

5. SapponoR a nan has 13824 feet of timber, in sepanite 
blocks of 1 cuoic foot each ; be wishes to pile them up io 
a cubic i«le ; what will be the length of each side of such 
a pile? 

It is evideit, the aiiBW« is found hj extracting the cubn 
root of 13624 ; but this number is so lai^ thit we cannot 
to eaail; find the root by trial as in the former examples \ — 
We will endeavour, however, to do it b;asor( of trial; and, 
1st We will try to ascntain the niunber of figures, oi 
which the root wUl consist This we may do by pointins 
the Bmnber off into periods oflhree figures each (IT 107, ex. 1.) 
Pointing off, we see, the 
root will consist of two figuretf 
a ten. and a URiL Let us, then, 
seek- for the first figure, 01 
tens of the root, which must 
be extoacted from the left 
hand period, 13, (thousands.) 
The greatest cnbe in 13 
(thousandsVwe find bg trials 
or by tbe (iiHe fl/ pmetrs, to be 
% (diousands,) the root .of 
which ia2, (tens;) therefore, 
we place 2 (tens) m the root. 
The root, it will be recollect- 
ed, is one side of a cube. Lei 
us, then, form a <^be, (Fig. I.) 
^ eM:h side of which shall be 

JO ' suppowed 20 feet, expressed 

joo ^ '''^ ^"^^ '"^^ obtained. 

^. Tlie contente of Ais cube are 

BOOO Af, 0*(B*. 20X20X20 = 8000 solid feet, 

which are now disposed of, and whidi, consequently, are to 
be ded ucted from the whole number of feet, 13824. 8000 
taken from 13S24 leave 5334 feet This deduction is most 
readily performed by 6iiblraiClvn% tiifc tiAic number, S, or 
tbe cube oi 2, (the finruTeoE t!b«t<M\ ii»«t&jV»^^ tem 
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13824(2 

_8 

, S824 

Pig. I. 
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Ute peaod 13, (thousands,) uul fariaging down the next pe 
.riod by the ^e ot the remainder, makiug 5824, u before. 
2d. The cubic pile A D is now to be enlarged by the ad- 
dition of 6824 safid feet, and, in order to preserve Uie cubic 
form of the pile, the .addition must be made on one haJf of 
its sides, that is, on 3 sides, a, b, and c. Mow, if tlie 5iJ24 
jelid feet be divided by the square contents of these 3 equal 
sides, that is, by 3 times, (20 X 20 ^ 400) == 1200, the quo- 
tient will be the thickiiGSS of the addition made to each of 
the sides a, b,e. But the root, 2, (tens,) already found, is 
the length of em« of these sides ; we therefore squaK the 
root, 2, (tens,) =20 X 20 = 400, fortheifuore'conien/soffme 
side, and multiply the product by 3, the mtrnber of sides, 
400 X 3 = 1200 i or, which is the same in effect, and more 
convenient in praclice, we may square the 2, (tens,) and mul- 
tiply the pfoduct by 300, thus, 2X2 = 4. and 4 X 300 = 1200, 
for the divisor, as before. 

The diviBor, 1300, is con- 

OPERATION— CONTlNin^n tftined in the dividend 4 times ; 

consequently, 4 feet is the 

13824(24 Root, thickness of the addition made 

^ to each of the three sides, a, 

DieUor, 1200) 5624 Dtvidend. b, c, and 4 X 1200 = 4800, is 



4fiO0 

gnn 



58^4 
0000 




the solid f«et contained in 
these additions; but, if we 
look at Fig. II., we shall per- 
ceive, that this' addition to the 
3 sides does not complete the 
cube ; for there are deficiencies ' 
in the 3 comers n, n, n. Now 
the length of each of these 
de/iciencies is the same Bs tlie 
length of each aide, that is, 2 
(tens) = 20, and their loirffA 
and thicknett are each equal to 
the liut quotient figure, (4); 
their contents, therefore, or 
the number of feet required to 
JUl these deficiencies, will be 
found by multiplying the tqaare 
ofthelastquotientfif^ure, (4') 
= 16, by the length of all tha 
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ttie lengdi of eadi nde, whidk is expreaaed by the fonner 
quotiect ficurej 2, (tens.) 3 tiincg 2 (tens) are 6 (tens) = 
60 ; or, what is the B&me in effect, and more etmvenieDt iu 
practice, we mvf multiply the quotient figure, 2, (tens,) by 
30, thus, 2 X 30 = 60, is before ; then, 60 X 16 = MO, COB- 
tents of the three deficiencies n, il n. 

Looking Bt Fig. III., 1 
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perceive there is still & de- 
ficiency in the comer where 
the last blocks meeL This 
deficiency is a cube, each 
side of which is equal hi the 
last quotient figure, 4. The 
cube of 4, therefore, (4 X 4 
X 4 = 64,) will be the solid 
contents of this corner, which 
in Fig. IV. is seen filled. 

Now, the Slim of these sev- 
eral additions, viz. 4800 -|- 
960 -f 64 = 5824, vrill muke 
the subtrahend, which, sub- 
tracted from the dividend, 
leaves no remainder, and the 

Fig. IV, shows the pile 
which 13824 solid blocks of 
one foot e&ch would make, 
when laid together, and the 
root, 24, shows the length bl 
one side of the pile. The 
correctness of the work may 
be ascertained by cubing the 

_- side now found, 24=, thus, 24 

■'"'■ X 24 X 24 = 13S24, the 

given number; or it may be proved by adding tc^ethei 
the contents of all the several parts, thus, 

Fa*. 

8000 =: contents of Fig. I. 
4800 ~ addition to the sides a, b, and e, Fig. I. 
960 =^ addition to fill the deficiencies n, "i "i ^^S- H- 
64 = addition to fill the comer e, e, e. Fig. IV. 
13824 =z coDtents of the whole pile, Fig. IV., 24 feet on 
each side. 
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From the foregoing example and iUmtration we derive the 
foUowmg 

RUL.£ 

FOR EZTRACTIIfG THE CUBE ROOT. 

I. Separate the given number into periods of three figures 
each, by putting a point over the unit figure, and every third 
figure beyond the place of units. ' 

II. Find the greatest cube in the left hanci period, and put 
its root in the quotient 

III. Subtract the cube thus found from the said period, 
and to the remainder bring down the next period, and call 
this the dimdejuL 

IV. Multiply the square of the quotient by 300, calling it 
the divisor. 

y. Seek how many times the divisor may be had in the 
dividend, and place the result in the root; then multiply 
the divisor by this quotient figure, and write the product 
under the dividend. 

VI. Multiply the square of this quotient figure by the 
former figure or figures of the root, and this product by 30, 
and place the product under the last ; under all write the 
cube of this quotient figure, and call their amount the sub- 
trahend, 

VII. Subtract the subtrahend from the dividend, and to the 
remainder bring down the next period for a new dividend, 
with which proceed as before ; and so on, till the whole is 
finished. 

Note 1. If it happens that the divisor is not contained in 
the dividend, a cipher must be put in the root, and the 
next period brought down for a dividend. 

Note 2. The same rule must be observed for continuing 
the operation, and pointing off for decimals, as in the square 
root 

Note 3. The pi^il will perceive that the number which 
we call the divisor^ when multiplied by the last quotient 
figure, does ' not produce so large a number as the real sub- 
trahend ; hence, the figure in tibe root must frequently be 
flmaller than the quotient figure. 
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BXAMPLiI» FOU PRACTICE. 

6. What is the cube root of 1860867 ? 

OPERATION. 

1860867(123 Am. 
I 



1> X 300 = 300 )^ fir^ Dwidend. 

600 
2« X I X 30 = 120 

2» = _8 

728 >Er«e Subtrahend. 
12* X 300 = 43200 ) 132867 second Dividend. 

129600 
3« X 12 X 30 z= 3240 

3» = 27 

132867 second Subtrahend. 
000000 

7. What is the cube root of 373248 ? -4iw. 72 

8. What is the cube root of 21024576 ? Ans. 276 

9. What is the cube root of 84'604619 ? Ans. 4'39 

10. What is the cube root of «000343 ? Ans. *07 

11. What is the cube root of 2 .? ^Ans. 1*25 + 

12. What is the cube root of jft- ? Ans. J 
Note. See IT 105, ex. 10, and IT 108, ex. 14. 

13. What is the cube root of ^ f Ans. f 

14. What is the cube root of ^^^ ? ^ Ans. ^ 

15. What is the cube root of -5^ ? Ans. 425 -[- 

16. What is the cube root a( y^ ? Ans. -^ 



STTSWBNUSXiT TO THE CtJBB ROOT- 
QUESTIONS. 

1. What is a cube ? 2. What is understood by the 
cube root? 3. What is it to extract the cube root? 
4. Why is the square of the quotient multiplied by 30C 
for a divisor.? 5. Wly, in finding the subtrahend, do 
we multiply the square of the last quotient figure by '30 
times the former figure of the root ? 6. Why do w« 

cube the quotient fi||uie^ T. "ftoN^ ^^ 'we ^jrove *he 

opention ? 
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EXERCISES. 

1. What is the fiide of a cubical mound, equal to one 28S 
feet long, 216 feet broad, and 48 feet high ? Ans. 144 feet . 

2. There is a cubic box, one side of which is 2 feet; Jiow 
many solid feet does it contain ? Ans. 8 feet 

3. How many cubic feet in one 8 times as large? and 
what would be the length of one side ? 

Ans. 64 solid feet, and one side is 4 feet 

4. There is a cubical box, one side of which is 5 feet ; 
wh«,t would be the side of one containing 27 times as much ? 
64 times as much ? 125 times as much ? 

Ans. 15, 20, and 25 feet 

5. There is a cubical box, measuring 1 foot on each 

side ; what is the side of a box 8 times as large ? 27 

times? 64 times? Ans. 2, 3, and 4 feet 

IT 111. Hence we see, that the sides of cubes are as the 
€ube roots of their solAd conUntSy and, consequently, their con- 
tents are as the cvhes of their sides. The same proportion is 
true of the similar sideSj or of the dkmeters of ail solid figures 
of similar forms. 

6. If a ball, weighing 4 pounds, be 3 inches in diameter, 
what will be the diameter of a ball of the same metal, weigh- 
ing 32 pounds? 4 : 32 : : 33 : 6^ ilf». 6 inches. 

7. If a 1^11, 6 inches in diameter, weigh 32 pounds, what 
will be the weight of a ball 3 inches in diameter ? Ans. 4 lbs. 

8. If a globe of silver, 1 inch in diameter, be worth $ 6, 
w^at is the value of a globe 1 foot in diameter ? 

Ans. $10368. 

9. There are two globes ; one of them is 1 foot in diame- 
ter, and the other 40 feet in diameter ; how many of the 
smaller globes would it take to make 1 of the larger ? 

Ans. 64000. 

10. If the diameter of the sun is 112 times as much as the 
diameter of the earth, how many globes like the earth would 
it take to make one as large as tfie sun ? Ans. 1404928. 

11. If the planet Saturn is 1000 times as large as the 
earth, and the earth is 7900 miles in diameter, what is the 
diameter of Saturn ? Ans. 79000 miles. 

12. There are two planets of equal density ; the diameter 
of the less is to that of the larger as 2 to 9 ; what is the ra- 
tio of their solidities ? Am. ^»^\ w^ 16& ^ v^n^a. 

T» 
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Note, The roots of most powers may be found by the 
square and cube root only : thus, the biquadrate, or 4th root, 
is the square root of the square root ; the 6th root is the 
cube root of the square root ; the 8th root is the square rod 
of the 4th root ; the 9th root is the cube root of the cube 
root, &c. Those roots, viz. the 6th, 7th, 11th, &c., which 
are not resolvable by the square and cube roots, seldom oc- 
cur, and, when they do, the work is most easily performed 
by loorarithms ; for, if the logarithm of any number be divided 
by the index of the root, the quotient will be the logarithm 
of the root itself. 



A&ITHBKfiTZOAK FROGZCSSSZON. 

IT 112. Any rank or serief of numbers, more than two, 
increasmg or decreasmg by a constant difference, is called an 
Arithmetical Series^ or Progression. 

When the numbers are formed by a continual additum of 
the common difference, they form an ascending series ; but 
when they are formed by a continual sul^ractUm of ih^ com- 
mon difference, they form a descending series, 

rp, , J 3, 5, 7, 9, 11, 13, 15, &c. is an ascending series. 
"*** ^ 15, 13, 11, 9, 7, 5, 3, &c. is a deseeding series. 

The numbers which form the series are called the term 
of the series. The first and lost tenns are the extremes^ and 
the other terms are called the means. 

There are five things in arithmetical progression, any three 
of which being given, the other two may be found : — 

1st. The yir»r term. 

2d. The last term. 

3d. The number of terras. 

4th. The common difference, 

5th. The sum of all the terms. 

1. A man bought 100 yards of cloth, giving 4 cents for the 
first yard, 7 cents for the second, 10 cents for the third, and 
so on, with a common difference of 3 cents ; what was the 
cost of tlie last yard ? 

As the coimmon difference^ 3, is added to every yard except 

the i'asi, \t \ft plain tiie Cost yard must be 99 X 3, = 297 

cents, more than the jirsl yaid. - Awi, ^Ql cents. 



Hence, when the first term, the common differ^mcej and the 
number of termsy are given^ to find the last tenn, — Multiply the 
nnmber of terms, less 1, by the common difference, and add 
the fiFSt term to the product for the last term. 

2. If the first term be 4, the common difierence 3, and 
the number of terms 100, what is the last term ? Ans. 301. 

3. There are, in a certain triangular field, 41 rows of 
corn ; the first row, in 1 comer, is a single hill, the second 
contains 3 hills, and so on, with a common difference of 2 ; 
what is the number of hills in the last row ? Am. 81 hills. 

4. A man puts out $ 1, at 6 per cent, simple interest, 
which, in 1 year, amounts to $ 1'06, in 2 years to $ 142, 
and so on, in arithmetical progression, with a common dif- 
ierence of $ '06 ; what would be the amount in 40 years ? 

Ans. $3*40. 
Hence we see, that the yearly amounts of any sum, at 
simple interest, form an arithmetical series, of which the 
Irrincipal is the first ierm^ the last amount is the last term, the 
yearly interest is the cormnmi difference^ and the number of 
years is 1 less than the number of terms. 

5. A man bought 100 yards of cloth in arithmetical pro- 
gression ; for the first yard he gave 4 cents, and for the last 
301 cents ; what was the common increase of the price on 
each succeeding yard ? 

This question is the reverse of example 1 ; therefore, 
301 — 4 = 297, and 297 -^ 99 = 3, common difference. 

Hence^ when the extremes and number of terms are givenj 
to find the common differ ence^ — Divide the difference of the 
extremes by the number of terms, less 1, and the quotient 
will be the common difference. 

6. If the extremes be 5 and 605, and the number of terms 
151, what is the common difference ? Ans, 4. 

7. If a man puts out $ 1, at simple interest, for 40 years, 
and receives, at the end of the time, $ 3*40, what is the. 
rate ? 

If the extremes be 1 and 3^40, and the number of terms 
41, what is the. common difference? Ans, *06. 

8. A man had 8 sons, whose ages differed alike; the 
youngest was 10 years old, and the eldest 45; what was 
the common differ^ce of their ages ? Ans, 6 years. 



tM AVRHMsncAi. rmoauwtimam^ T IIS. 



9. A man bought 100 yards of doth in arithmetical series, 
he gave 4 cents £>r the fint yard, and 301 cents for the kut 
yard ; what was the average price per yard, and what was 
the amount of the whole? 

Since the price of each succeeding yard increasesby acolH 
«fcm/ exeessy it is plain, the average price is as mncb len than 
the price of the last yard, as it is greater than the price of 
the fir$t yard ; therefore, one half the sum of the first and 
last price is the average price. 

One half of 4 cts. -{- 301 cts. = 152j cts. = average ^ 
price ; and the price, 152^ cts. X 100 = 15250 cts. = > Ans. 
$ 1 52'50, whole cost ) 

Hence, when the extremes and f^ number of terms are gwen^ 
io find the sum of all the f emu,— Multiply ^ the sum of the ex- 
tremes by the number of terms, and the product will be 
the answer 

10. If the extremes be 5 and 605, and the number of 
terms 151, what is the sum of the series? . Ans, 46055. 

11. What is the sum of the first 100 numbers, in their 
natural order, that is, 1, 2, 3, 4, &c. ? Ans, 5050. 

12. How many times does a common clock strike in 12 
hours ? Ans. 78. 

13. A man rents a house for $ 50, annually, to be paid at 
the close of each year ; what will the rent amount to in 20 
years, allowing 6 per cent., simple interest, for the use of 
the money? 

The last year's rent will evidently be $ 50 without interest, 
the last but one will be the amount of $ 50 for 1 year , the 
last but two the amount of $ 50 for 2 years, and so on, in 
arithmetical series, to the first, which will be the amount of 
$ 50 for 19 years = $ 107. 

If the first term be 50, the last term 107, and the number 
of terms 20, what is the sum of the series ? Ans, $ 1570, 

14. What is the amount of an annual pension of $ 100, 
being in arrears, that is, remaining unpaid, for 40 years, 
allowing 5 per cent, simple intm'est ? Ans. $ 7900. 

15. There are, in a certain triangular field, 41 rows of 
corn ; the first row, being in 1 comer, is a single hill, and 
the last row, on the side opposite, contains 81 hills ; how 
many hills of com in the field ? Ans, 1681 hiUs. 
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16. If a triangular piece of land, 30 rods in length, be 20 
rods wide at one end, and come to a point at the other, what 
number of square rods does it contain i Am, 300. 

17. A debt is to be discharged at 11 several payments, 
in arithmetical series, the first to be $ 5, and the last $ 75 ; 
what is the whole debt? ■ the common difiercace be- 
tween the several payments ? 

Ans. whole debt, $ 440 ; common dilTerence, $ 7. 

18. What is the sum of tlie series 1, 3, 5, 7, 9, &,c., to 
1001 ? Ans. 251001. 

Note. By the reverse of the rule under er. 5. the differ- 
ence of the extremes 1000, divided by die common difference 2, 
gives a quotient, whidi, increased by 1, is the manber of 
terms zc 501. • 

19. What is the sum of the arithmetical series 2, 2^, 3, 

^h ^) ^h ^^'j ^^ ^^^ ^^^ ^^^"^ inclusive ? Ans. 71 2 j-. 

20. What is the sum of the decreasing series 30, 29§, 29^, 
29, 28f , &c., down to ? 

Note. 30 -£- ^ -f- 1 = 91, niunber of terms. Ans. 1365 

1. What is an arithmetical progression ? 2. When is the 

series called ascending 7 3. when descending? 4. What 

are the numbers, forming the progression, called ? 5. What 
are the first and last terms called ? 6. What are the other 
terms called ? 7. When the first termj common difference, 
^d Dumber of terms, are given, how do you find the last 
terrfi 1 8. How may arithmetical progression be applied to 
simple interest? 9. When the extremes and number of 
terms are given, how do you find the coirfmon difference ? 
10. how do you find the sum of all the terms ? 



GEOMUnUOAZ PROOXUBSSXOXr. 

IT 113. Any series of numbers^ continually increasing by 
a constant raultiplierf or decreasing by a constant divisor, 
called a Geometrical Progression. Thus, 1, 2, 4, 8, 1^ 
is an increasing geometrical series, and 8, 4, 2, 1. '^'**"^^* 
is a decreasing geometrical series. 
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As in ftrithmeticaly Mo abo in geometrical pro|;res8ion, 
Ihere are five thii^is, anylAree of wjiich being given, the 
other tteo may be foia|d :— 

1st The )&Y/ term. 
2d. The last term. 
3d. The number of terms. 
4th. The miio. 

5th. The sum of all the terms. 

The ratio is the mully^Uer or dimsory by which the series is 
formed. 

1. A man botlght a piece of silk, measuring 17 yuxis, and, 
by agreement, was to give what the last yard would come 
to, reckoning 3 cents for the first yard, 6 cenis for the second, 
and^so on, dioubling the price to the last; what did the piece 
of silk cost him ? «r% 

3X2X2X2X2X2X2X2X2X2X2X2X2 
X2X 2X2X2= 196608 cents, = $ 1966'08, Answer. 

In examining the process by which the last term (196608) 
has been obtained, we s^e, that it is a product, of which the 
ratio (2) is sixteen times a factor, that is, one time less than 
the number of terms. The last term, then, is the sixteenth 
power of the ratiOy (2,) multiplied by the first term (3.) 

Now, to raise 2 to the 16ui power, we need not produce 
all the intermediate powers ; for 2* =2 X 2 X 2 X 2 = 16, 
is a product of which the ratio 2 is 4 times a factor; now, 
if 16 be multiplied by 16, the product, 256, evidently con-f 
tains the same factor (2) 4 times -{- 4 times, z= 8 times ; 
and 256 X 256 z= 65536, a product of which the ratio (2) 
is 8 times -|- 8 times, = 16 times, factor ; it is, therefore, 
the 16th power of 2, and, multiplied by 3, the first term, 
gives 196608, the last term, as before. Hence, 

When the first term^ ratio j and number of termsy are gweuj 
to find the last term^ — 

I. Write down a few leading powers of the ratio with 
their indices over them. 

II. Add together the most convenient in(ftce9, to make an 
index less by one than the number of the term sought. 

III. Multiply together the powers belonging to those in- 
dicesy and their product, multiplied by ihe first tertn, will be 
ibe term sought 
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2. If the fifst tenn be 6, and the ^atio 3, what is the 8th 
term ? * 

Powers of the ratio, with ) ^ ^ o-y ^ «i ~ oia-y v^ « i;«rf 

their indices over them. ) ^' ,®' ^^» \^LT ^}^^ ^ ^ ^"^ 

( term, = 10935, Answer. 

3. A man {Hants 4 kernels of com, which, at harvest, 
produce 32 kernels ; these he plants the second year ; now, 
supposing the annual increase to continue 8 fol^, what 
would be the produce of the 16^ year, allowing 1000 ker- 
nels to a pint ? Ans. 2199023255^552 bushel^. 

4. Suppose a man had put out one eent at compound in- 
terest in 1620, what would have been the amount in 1824, 
allowing it to double once in 12 years ? 

217 = 131072. iifw. $1310*72. 

5. A man bought' 4 yards of cloth,, giving 2 cents for the 
first yard, 6 cents for tlp# second, and so on, in 3 fold ra- 
tio ; what did the w;hole cost him ? 

2 4- 6 4- 18 4-54 = .80 cents. Ana. 80 cents. 

In a long series, the process of adding in this manner 
would be tedious. Let us try, therefore, to devise some 
shorter method of coming to the same result If all the 
terms, excepting the^ lastj viz. 2 +6 + 18, be multiplied by 
the ratio, 3, the product will be the series 6 + 18 -f- 54 ; 
subtracting the former series from the latter^ we have, for the 
remainder, 54 — 2, that is, the last /emt, less the fast term^ 
which is evidently as many times the first series (2 -|- 6 + 18) 
as^Js expressed by the ratio., less 1 : hence, if we divide the 
difference of the extremes (54 — - 2) by the ratio, less 1, 
(8 r- 1,) the quotient will be the sum of all the terms, ex- 
cepting the lasty and, adding the last term, we shall have the 
whole amount. Thus, 64 — 2 = 52, and 3 — 1 = 2; then, 
52 -T- 2 = 26, and 54 added, msices 80, Ans%oer^ as before. 

Hence, when the extremes and rath care given, to faid the 
awn of the series, — Divide the difference of the extremes by the 
ratio J less 1, and the quoti^it, increased by the greater term, 
will be the answer. 

6. If the extremes be 4 and 131072, and the ratio 8, 
what is the whole amount of the series ? 

131072 — 4 , i^iQjQ _. 149796 Answer. 
8—1 ^ ' 
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7. Whai 18 the sum of the deseeiidiiig aeiies 3, 1, |, |, 
^, &c., extended to infinity ? 

It is evident the last term must become 0, or indefinitely 
near to nothing ; therefore, the extremes, are 3 and 0, and 
the ratio 3. Ans. 4^. 

%, What is the value of the infinite smea 1 + i ~h iV + 

9. What is the vakie <^ ^e infinite series, -^ 4~ ^rhs + 
T^(frs H" rvhxny &<^*9 ^^^9 ^^t is the same, the decimal 
U 1 1 1 1 , &c., continnaHy repeated ? Ans. ^. 

10. What is the value of the infinite series, ^^ -f~ rrshnsy 
&c., descending hj the ratio 100, or, which is the same, the 
repeating decimal '030^2, &c. ? Ans, ^ 

11. A gentleman, whose daughter was married on a new 
year's day, gave her a dollar, pcovusing to triple it on the 
first day of each month in the ye^^jr ; to how much did her 
portion amount? 

^ Here, before finding the amou&t of the series, we must 
find the last ternij as directed in the rule after ex. 1. 

Ans. $265<720. 

The two processes of finding the last term^ and the amount^ 
may, however, be convenif nfly reduced to one^ thus : — 

When the first term^ the ratioj and the number of terms^ are 
fficeuj to find the sum or amount of the series^ — Raise the ratio 
to a power whose index is equal to the number of termSy from 
which subtract 1 ; divide the remainder by the ratiOy less 1, 
and the quotient, multiplied by the first ttrm^ will be the 
answer. ^ •"- 

Applying this rule to the last example, 3*^ — 631441, a:ad 

531441 _ 1 y J _ 265720. Ans. $ 265*720, as before. 
o -^ 1 

12. A man agrees to serve a farmer 40 years without any 
other reward than 1 kernel of com for the first year, 10 foi 
4he second year, and so on, in 10 fold ratio, till the end of 
the time ; what will be the amount of his wages, allowing 
1000 kernels to a pint, and supposing he. sells his com at 50 
cents per bushel ? 

1040^1 ^ _ c 1,111,111,111,111,111,111,111,111, 
10—1 ^ ( 111,111,111,111,111 kernels. 

Ans, $8,680,555,555,556,565,555,655,665,555,555,555 



I 
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13. A gentleman, dying, left his estate to his 5 sons, to 
the youngest $1000, to the second $ 1500, and ordered, 
that each son should exceed the younger, by the ratio of 1|^ ; 
wliat Was the amount of the estate ? 

Note. Before finding the power of the ratio 1 j-, it may 
be rrduced to an improper fraction = ^, or to a decimal, 1^5. 

ilnl X 1000 = $13187^; or, \'f' ~ ^ x 1000 = 
$ 13187'60, Answer. 

Compound Interest by Progression* 

IT 114. 1. What is lifae amount of $ 4, for 5 years, at S 
per cent, compound interest ? 

We have seen, (IT d2,) that compound interest is that, 
whitoh arises from adding die interest to the principal at the 
close of each year, and, for the next year, casting the inter- 
est on tb^ amount^ and so on. The amount of $ 1 for 1 
year is $ 1^06 ; if the prificipalj therefore, be multiplied by 
i'06, the product will be its amouiit for 1 year; this amount j 
multiplied by 1'06, will give the amount (compound inter- 
est) for 2 years; and this second amotmty multiplied by 1^06, 
will giv« the amount for 3 years ; and so on. Hence, 
the several amounts^ arising from any sum at compound in- 
terest, form a geonutrv^al series^ of which the priTicipal is the 
first term; the amount o/ $ 1 or 1 iS ., &c., at the given rate 
per cent,^ is the ratio ; tibe iv/^e^ in years^ is 1 less than the 
wkanber of terms ; and the last amowu L« the last term. 

The last question may be resolved into ili"« : — If the first 
term be 4, the number of terms 6^ and the ratio 1H)6, 
what is the last term ? • 

1 *06 6 z=l '338, audi '338X4= $5*352+. Ans. $5*352. 

Note 1. The powers of the amounts of $ 1, at 5 and at 6 
per cent., may be taken from the table, under IT 91. Thus, 
opposite 5 years, under 6 per cent, you find 1*338, &c. 

Note 2. The several processes may be conveniently exhi- 
bited by the use of letters ; thus : — 

Let p. represent the Principal. 

H the Ratio, or the amount of $ 1, &c. for 1 year. 

TiT the Time, in years. 

.... A the Amount. 

When two or more letters we joined toaeflv«t^^^ ^^w^ 

U 
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ihej are to be multiplied together. Thus PR. implies, tha^ 
the principal is to be multiplied by the ratio. When one 
letter is placed above another^ like the index of a power, the 
first is to be raised to a pouoer^ whose index is denoted by the 
secoHfl. Thus R*^* implies, that the ratio is to be raised to 
a power, whose index shall be equal to the ltfn«, that is, the 
number of yeoiv. 

2. Wlfot is the atnount of 40 dollars fdr 1 years, at 5 per 
cent compound interest? 

K^' X P. = A. ; therefore, l'05i » X 40 = 68'4. . 

Ana. $68^40. 

3. What is the amount of $ 6 for 4 years, at 10 per cent 
compound interest ? Ana. $^^784-^. 

4. If the amount of a certain sum for 5 years, at 6 per 
cent compound interest, be $ 5^352^ what is that sum, or 
principal ? 

If the number of terms be 6, the ratio V06^ and the last 
term 5^352, what is the first term ? 
This question is the reverse of the last ; therefore, 
A. ^ 6*352 . A ^A 

R^=^-^''P338 = ^- ^- *'• 

5. What principal, at 10 per cent compound interest, will 
amount, in 4 years, to $ 8^7846 ? Ans. $ 6, 

6. What is the present worth of {(^68^40, due 1 1 yean 
hence, discounting at the rate of 5 per cent, compound in- 
terest? Ans. $40. 

7. At what rate n^i cent will $6 amount to $8^7846 m 
4 years ? 

If the first term be 6, the last term 8^7846, and the num- 
ber of terms 5, what is the ratio ? 

A. T>T ±1. A. * " To4o 

— = R^-, that 18, — g— = 1^4641 = the 4th power of 

the ratio ; and then, by extracting the 4th root^ we obtain 
140 for the ratio. Ans. 10 per cent 

8. In what time will $6 amount to $8*7846, at 10 per 
cent compound interest? 

A- -^n^ ^ . 8'7846 

p; = RT, that is, - -^ = 1<4641 = 140^- ; therefore, 

if we divide 1*4641 by I'lO, and then divide the quotient 

theuce arising by 1*10, and so on, till we obtain a quotient 

that will not contain 1^10, tlbct vmnher of these divisions vrill 

be the mtmber ofyearz* Aana^ 4 years* 
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9. At 5 per cent, compound interest, in what time will 
$ 40 amount to $ 68^40 ? 

Having found ihe power of the ratio 1*05, as before, which 
is 1^71, you may look for this nuniber in the tablej under 
the ^ven rate, 5 per cent., and against it you will find the 
number of years. Ans. 1 1 years. 

10. At 6 per cent compound interest, in what time wiH 
$ 4 amount to $ 5*352 ? Ans. 5 years. 



Annuities at Compound Interest. 

IT U5« It may not be amiss, in this place, briefly to show 
the application of compound interest, in computing the 
amount and present worth of crnntdties. 

An Annuity is a sum payable at regular periods^ of one 
year each, either for a certain number of yearSy or during the 
life of the pensioner, or forever. 

When annuities, rents, &c. are not paid at the time they 
become due^ they are said to be in arrears. 

The sum of all the annuities, rents, &c. remaining un 
paid, together with the interest on each, for the time the} 
have remained due, is called the amomit. 

1. What is the amount of an annual pension of $100 
which has remained unpaid 4 years, allowing 6 per cent, 
compound interest? 

The last year's pension will be $ 100, without interest 
the last but one will be the amount of $ 100 for 1 year ; the 
last but two the amount (compound interest) of $ 100 fot 
2 years, and so on ; and the sum of these several amounts 
will be the answer. We have then a series of amounts^ that 
is, a geometrical series^ (IT 114,) to find the sum of all the 
terms. 

If the first term be 100, the number of terms 4, and thf 
ratio 1*06, what is the sum of all the terms ? 

Consult the rule, under IT 113, ex. 11. 

1<06* 1 

--— X 100 = 437*45. Ans, $ 437*45. 

Hence, when the annuity^ the time^ and rate per cent, are 
givenj to find the anwuntj — Raise the ratio (the amount ol 
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$ 1, &c. for 1 year) to a power denoted by tke number of 
years ; from this power subtract 1 ; then divide the remain- 
der by the ratio, ksa 1, and the quotient, muitipiied b} 
the annuity,^ will be the amount. 

Note. The powers of the amounts, at 5 and 6 per cent 
np to the 24 th, may be taken from the table^ under IT 91. 

• 2. What is the amount of an annuity of $ 50, it being in 
arrears 20 years, allowing 5 per cent compound interest? 

Ans. $1653'29. 

3. If the annual rent of a house, which is $ 150, be in 
arrears 4 years, what is the amount, allowing 10 per cent 
compound interest ? Am. $69645. 

4. To how much would a salary of $ 500 per annum 
amount in 14 years, the money being improved at 6 pei 

cent compound interest? in 10 years? in 20 

years ? in 22 years ? in 24 years ? 

Ans. to the last, $25407'75. 

IT 110. If the annuity is paid in advance, or if it be 
boug;ht at the beginning of the first year, the sum whico 
* ought to be given for it is called the present worth, 

5. What is the present worth of an annual pension o{ 
$ 100, to continue 4 years, allowing 6 per cent compound 
interest ? 

The present worth is, evidently, a sum which, at 6 per 
cent compound interest, would, in 4 years, produce an amount 
equal to the amount of the annuity in arrears the same time. 

By the last rule, we find the amount = $ 437*45, and by 
the directions imder IT 114, ex. 4j we find 5ie present worth 
= $346*51. /jw. $346*51. 

Hence, to find the present worth of any annuity, — First 
find its amount in arrears for the whole time ; this amount, 
divided by that power of the ratio denoted by the number of 
years, will give the present worth. 

6. \Miat is the present worth of an annual salary of $ 100 
o continue 20 years, allowing 5 per cent. ? Ans. $ 1246*22. 
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The operations under this rule heing somewhat tedious, 
we subjoin a 

TABLE, 

Showing the present Vsrorth of $ 1, or 1 £. annuity, at 6 and 
6 per cent, compound interest, for any number of .years 
from 1 to 34. 



Years. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 



5 per cent. 
0*95238 
1*85941 
2*72325 
3*54595 
4*32948 
5*07569 
5*78637 
6*46321 
7*10782 
7*72173 
8*30641 
8*86325 
9*39357 
9*89864 
10*37966 
10*83777 
11*27407 



6 per cent. 


Years. 


0*94339 


18 


1*83339 


19 


2*67301 


20 


3*4651 


21 


4*21236 


22 


4*91732 


23 


5*58238 


24 


6*20979 


25 


6*80169 


26 


7*36008 


27 


7*88687 


as 


8*38384 


29 


8*85268 


30 


9*29498 


31 


9*71225 


32 


10*10589 


33 


10*47726 


34 



5 per cent. 

11*68958 

12*08532 

12*46221 

12*82115 

13*163 

13*48807 

13*79864 

14*09394 

14*37518 

14*64303 

14*89813 

15*14107 

15*37245 

15*59281 

15*80268 

16*00255 

16*1929 



6 per cent. 

10*8276 
11*15811 
11*46992 
11*76407 
12*04158 
12*30338 
12*55035 
12*78335 
13*00316 
13*21053 
13*40616 
13*59072 
13*76483 
13*92908 
14*08398 
14*22917 
.14*36613 



It is evident, that the present worth of $ 2 annuity is 2 
times as much as that of $ 1 ; the present worth of $ 3 will 
be 3 times as much, &c. Hence, to find the present- toarth 
of any annuity^ at 6 or 6 per cenl.^ — Find, in this table, the 
present worth of $ 1 annuity, and multiply it by the given 
annuity^ and the product will be the present worth. 

7. What ready money will purchase an annuity of $ 150, 
to continue 30 years, at 5 per cent, compound interest.? 

The present worth of $ 1 annuity, by the table, for 
30 years, is $ 15*37245 ; therefore, 15*37245 X 150 = 
$3305*867, iljw. 

8. What is the present worth of a yearly pension of $ 40, 
to continue 10 years, at 6 per cent, compound interest? 

at 5 per cent. ? to continue 15 years } 20 

yean ? — 25 years ? 34 y eM% \ 



U 



Ans. ^0 V»x, "^.-^^vnv^ 
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When annuities do iiol commence till a eertain penod of 
time has elapsed, or till some particular event has taken 
place, they are said to be in reversion, 

9. What M the present worth of $ 100 annuity, to be 
continued 4 years, but not to commence till 2 years hence, 
allowing 6 per cent, compound interest ? 

The present worth is evidently a sum which, at 6 per 
cent compound interest, would in 2 years produce an amount 
equal to the present worth of the annuity, were it to commence 
invmediaAely. By the last rule, we find the present worth of 
the annuity, to commence immediatel^yio he, $346^51, and, 
by directions under IT 114, ex. 4, we find the present worth 
of $ 346<dl for 2 years, to be $ 308^393. Ans, $ 30d'393 

Hence, to find the present worth of any annuity taken in 
reversion, at catnpowid interest^ — First, find the present worth, 
to commence immediaiely^ and this sum^ divided by the power 
of the ratio, denoted by the time in reversion^ will give the 
answer. 

10. What ready money will purchase the reversion of a 
lease of $ 60 per anntmi, to continue 6- years, but not to com 
mence till the end of 3 years, allowing 6 per cent compound 
interest to the purchaser ? 

The present worth, to commence immediately, we find to 

295^039 
be, $ 295*039, and -tzt^^t- = 247*72. Ans. $ 247*72. 

1 06'' 

It is plain, the same result will be obtained by finding the 
present worth of the annuity; to commence immediately, 
and to continue to the end of the ttmCy that is, 3 -|- 6 = 9 
years, and then subtracting from this sum the present worth 
of the annuity, continuing for the time of reversion^ 3 years. 
Or, we may find the present worth of $ 1 for the two times 
by the tahle^ and multiply their difference by the given an- 
nuity. Thus, by the table. 

The wiiole time, 9 years, = 6*80169 
The time in reversion, 3 years^=: 2*67301 

Difference, = 4*12868 

60 



$247*72080 Am. 
11. What is the present i?orth of a lease of $ 100 to con- 
tbae 20 ^ears; but not to commence till the end of 4 yeara^ 
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ftllowing 5 pCF cent. ? what, if it be 6 years II rever- 

giOQ p _— 8 years ? •: 10 years ? 14 years ? 

Am, to last^ $ 629'426. 

IT 117. 12. What is the worth of a freehold estate, of 
wliicli the yearly rent is $60, allowing to the purchaser 
b p'^r cent. ? 

In this case, the annuity continues forever^ and the estate 
IS evidently worth a sum, of which the yearly interest is equal 
to the yearly rent of the estate. Th© principal multiplied by 
the rate gives the interest; therefore, the interest divided 
by the rate will give the principal; 60 -~*06 zz: 1000. 

■•' Am. $1000. 

Hence, to find the present worth of an oatrmty^ continuiny 
foreveTj — Divide the annuity by the rate per ceiit.y and the 
quotient will be the present worth. 

Note, The worth will be the same, whether we reckon 
nmple or compoimd interest ;• for, since a yearns interest of the 
price is the annuity^ the profits arising from thai price can 
neither be more nor less than the profits arising from the a;t- 
iuity^ whether they be employed at simple or compound in 
lerest. 

13. What is the worth of jtlOO annuity, to continue for- 
ever, allowing to tfe purchaser 4 per cent. ? allowing 

5 per cent ? — ' — 8 per cent.? -^ — 10 per cent. ? 15 

per cent. ? ■ 20 per cent. ? Ans, to last^ $ 500. 

14. Suppose a freehold estate of $60 per annumy to com- 
mence 2 years hence, be put on sale ; what is its value, al- 
lowing the purchaser 6 per cent ? 

Its present worth is a sum which, at 6 per cent, compound 

interest, would, in 2 years, produce an amount equal to the 

worth of the estate if entered on immediately. 

60 
—-- = $ 1000 = the worth, if entered on immediately, 

$ 1000 
and -~-n^^ = $ 889^996, the present worth. 

The same result may be obtained by subtracting from the 
worth of the estate, to commence immetUatelyy the present worth 
of the annuity 60, for 2 years^ the tijne o/ reversion. Thus, 
by the table^ the present worth of $ 1 for 2 years is 1^83339 
X 60 =r 110*0034 = present worth of $60 for 2 yeari, 
and $ 1000 — $ 110'0034 :^ $889*9966, Am^ as before. 
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15. What is the present worth of a peipetoal ammity of 
$ 100, to commence 6 years hence, allowing the purchaser 
5 per cent compound interest ? — ^ — what, if 8 years in re- 
version ? 10 years ? 4 years ? 15 years ? 

30 years? Ans. to Uut^ $462*755. 

The foregoing examples, in compound interest, have been 
confined to yearly payments ; if the payments are half year- 
ly, we may take half tlie principal or amwity^ half the rate per 
cent. J and /trice the number ofyearSj and work as before, and 
80 for any other part of a year, 

1. What is a geometrical progression or series ? 2. What 
is the ratio ? 3. When the first term, the ratio, and the num- 
ber of terms, are given, how do you find the last term 1 
4. When the extremes and ratio are giten, how do you find 
the sum of all the terms 1 5. When the first term, the ratio, 
and the number of terms, are given, how do you £nd the 
amount of the series ? 6. When the ratio is a fraction^ how 
do you proceed ? 7. What is compound interest! 8. How 
does it appear that the amounts j arising by compound in- 
terest, form a geometrical seues 1 9. What is^ the ratio^ ii 

compound interest ? — the number q^erms ? the 

first term ? the last term ?. 10.)r;p|lben the rate, the 

time, and the prii^ipal, are given, how .do you find the 
amount ? 11. Whe^ A. R. and T. are givenj how do you find 
P. ? f 2. When A. P. and T. are given, how do you find H. ? 
13. When A. P. and R. are giveii, how do you find T. ? 14. 
What is an annuity ? 15. When are annuities said to be in ar- 
rears'^ 16. What is the amottn/ ? 17. In a geometrical series, 
to what is the amount of an annuity equivalent ? 18. How do 
you find the amount of an annuity, at compound interest .'' 

1 9. Wh at is the present worth of an annuity ? ■ how com- 
puted at compound interest ? how found by the table ^ 

20. What is understood by the term reversion 7 21. Ho\» 
do you find the present worth of an annuity, taken in rever- 
sion ? by the table ? 22. How do you find the present 

worth of a freehold estate, or a perpetual anmdty ? — the 
same taken in reversion 1 — by the table f 
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IT X18. Permutation is the method of finding how many 
dtlTerent ways the order of any number of things may be 
varied or changed. 

1. Four gentlemen agreed to dine together so long as 
they could sit, every day, in a different order or position ; 
how many days did they dine together ? 

Had there been but two of th^m, a and 6, they eould sit 
only in 2 times 1 (1 X 2=2) different positions, thus, 
a by and b a. Had there been three^ a, 6, and c, they could 
sit in 1 X 2 X 3 = 6 different positions ; for, beginnhig the 
. order with a, there will be. 2 positions, viz. a b c, and acb ; 
next, beginning with 6, there will be 2 positions, 6 a e, and 
b e a; lastly, beginning with c, we have c a 6, and c 6 a, 
that is, in all, 1 X 2 X 3 = 6 different positions. la the 
same manner, if there be /oufy the different positions will 
he 1 X 2 X 3 X 4 = 24. Am, 24 days. 

. Hence, to fiand ike nrnnher of different changes or pemmr 
•QtionSy of which any number of different things are capable^ — . 
Multiply ContfnuaUy together all the terms of the natural 
serifs of numbers, from 1 up to the given number, and the 
last product will be the auswei^ 

2-. How many variations may there be in the position of 
the nine digits ? Am, 362880. 

8. A man bought 25 cows, agreeing to pay for them 1 
cent for every different order in which they could all be 
placed ; how much did the cows cost him ? 

Am. $.155112100433309959840000 

4. Christ Church, in Boston, has 8 bells ; how many 
changes may be rung upon them ? Ans, 40320. 
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IT lid- 1. 4+6 X '7 — 1 =60. 

A line, or mnndmn^ drawn- over several numbers^ sigiild*^^ 
that the numbers under it are to be \»k£.u *yy«0\^^ av "*& ^'^^ 
wliole jznmber* 
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2. 9—8-1-4X8 + 4 — 6 = how many? Ans. 30. 



3. 7 + 4 — 2 -^ 3 + 40 X 6 =how many ? Ans. 230. 



34-6 — 2X4 — 2 . . >i o, 

4. — ! li^ r= how many ? .4iw. 34. 

2X2 "^ ^ 

5. There are two numbers ; the greater is 25 times 78, 
and their difference is 9 times 15 ; their sum and product 
are required. 

Ans. 3765 is their sum ; 3589250 their product 

6. What is the difference betwee n thrice five and thirty, 
and thrice thirty-five ? 35 x 3 — 6 X 3 -f 30 = 60, Ans. 

7. What is the difference between six dozen dozen, and 
half a dozen dozen ? Ans. 792. 

8. What number divided by 7 will make 6488 ? 

9. What number multiplied by 6 will make 2058? 

10. A gentleman went to sea at 17 years of age ; 8 years 
after he had a son born> who died at the age of 35 ; after 
whom the father lived twice 20 years ; how old was the 
father at his death? Ans. 100 years. 

11. What number is that, which being multiplied by 15 
the product will be f ? J -^ 15 = j^, Am 

12. What decimal is that, which being multiplied by 15» 
the product will be *75 ? • '75 ^.15 = ^05, Ans 

13. What is the decimal ecfuivalent to ^ ? 

Ans. <0285714 

14. What fraction is that, to which if you add f, the sum 
will be ^? Afis. ^ 

15. What number is that, from which if you take -I, the 
remainder will be | ? Ans^ f §. 

16. What number is that, which being divided by ^, the 
quotient will be 21 ? Ans. 15f. 

17. What number is that, which multiplied by § pro- 
duces i? Ans. f. 

18. What number is that, from which if you take | of 
itself, the remainder will be 12 ? Ans. 20. 

19. What number is that, to which if you add f of ^ of 
itself, the whole will be 20? Aris. 12 

20. What number is that, of which 9 is* the J part ? 

Ans. 13^ 

21. A farmer carried a load of produce to market: he 
sold 780 lbs. of pork, at 6 cents per lb. ; 250 lbs. of cheese, 
at S centa per lb. \ 154 lbs, of butter, at 15 cents per lb. : 
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in pay he received 60 lbs. of sugar, at 10 cents per lb. ; 15 
gallons of molasses, at 42 cents per gallon ; ^ barrel of mack- 
erel, at $ 3'75 ; 4 bushels of ssdt, at $ 1^25 per bushel ; and 
the balance in money: how much money did he receive ? 

' Ans. $ 68'85. 
22. A fanner carried his grain to market, and sold 

75 bushels of wheat, at $ 1'46 per bushel. 

64 rye, ... $ *95 

142 com, ... $ *50 

In exchange he received sundry articles : — 

8 pieces of cloth, each 

containing 31 yds., at $ 1^75 per yd. 

2 quintals of fish, ... $ 2^30 per quin. 

8 hhds. of salt, ... $ 4^30 per hhd. 



and the balance in money. ^ 
How much money did he receive } Ans, $ 38^80. 

23. A man exchanges 760 gallons of molasses, at 37^ 
^ents per gallon, for 66 J cwt. of cheese, at $4 per cwt. ; 
how much will be the balance in his favour.^ Am. $ 19. 

24. Bought 84 yards of cloth, at $1*25 per yard; how 
much did it come to? How many bushels of wheat, at 
$ 1'50 per bushel, will it take to pay for it.^^ 

Ans. to the lasty 70 bushels. 

25. A man sold 342 pounds of beef, at 6 cents per pound, 
and received his pay in molasses, at 37^ cents per gallon ; 
how many gallons did he receive ? Ans. 64'72 gallons. 

26. A man exchanged 70 bushels of rye, at $ *92 per 
bushel, for 40 bushels of wheat, at $ 1*37^ per bushel, and 
received the balance in oats, at $%0 per bushel; how 
many bushels of oats did he receive ? Ans. 23 j^. 

27. How many bushels of potatoes, at 1 s. 6 d. per bushel, 
must be given for 32 bushels of barley, at 2 s. 6 d. per 
bushel ? - Ans. 63 J bushels. 

28. How much salt, at $ 1^50 per bushel, must be given 
m exchange for 15 bushels of oats, at 2 s. 3 d. per bushel ? 

Note. It will be recollected that, when the price and cost 
are given, to find the quantity, they must both be reduced to 
the same denomination before dividing. Ans. 3f bushels. 

29. How much wine, at $ 2^75 per gallon, must be given 
in exchange for 40 yards of cloth, at 7 s. 6 d. per yard ? 

Am. 18^ gallons 



I 
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30. A had 41 ewu of bops, at 30 s. per cwu, foi whivb 
B gave him 20 i> . in money, and the rest in prunes, ut 5 d. 
per lb. ; bow many prunes did A receive ? ^ 

Am. 17 cwt. 3 qrs. 4 lb». 

31. A has linen cloth worth $^30 per yard; but, in bar- 
tering, he will have $ '35 per yard ; B has broadcloth worth 
$ 3^75 ready money ; at what price ought the biuadc-totb. 
to be rated in bartering with A ? 

«30 : *35 : : 3*76 : $4«375, Am. Or, i| of 3^75 = 

$ 4*37^, Ans. The two operations will be seen tc oe ex- 
actly alike. 

32. If cloth, worth 2 s. per yard, cash, be rated in b^^rter 
at 2 s. 6 d., how should wheat, worth 8 s. cash, be rateii in 
exchanging for the cloth ? Am. 10 s., or $ 14>66 j. 

33. If 4 bushels ot com cost $ 2, what is it per bushel ? 

Ans. $'50 

34. If 9 bushels of wheat cost $ 13*50, what is that per 
Du^hel ? Ans. $ 1 '50. 

35. If 40 sheep cost $ 100, what is that per head ? 

Ans. $2*50. 

36. If 3 bushels of oats cost 7 s. 6 d., how much are tJiej 
oer bushel ? Ans. 2 s. 6 d., = $ '41 J. 

37. if 22 yards of broadcloth cost 21 iS. 9s., what is the 
price per yard ? Ans. 19 s. 6 d., = $ 3 '26. 

38. At $ '50. per Bushel, how much corn can be bought 
for $ 2'00 ? Ans. 4 bushels. 

39. A man, having $ 100, would lay it out in sheep, at 
$ 2'50 apiece ; how many can he buy ? Ans. 40. 

40. If 20 cows cost $300, what is the price of 1 cow? 
of 2 cows ? of 5 cows ? — — of 15 cows ? 

Ans. to the lasty $ 225. 

41. If 7 men consume 24 lbs. of meat in one week, how 

much would 1 man consume in the same time ? • 2 men ? 

5 men ? 10 men ? Ans. to the lasty 34f lbs. 

Note. Let the pupil also perform these questions by the 
rule of proportion. 

42. If I pay $ 6 for the use of $ 100, how much must I 
pay for the use of $ 75 ? Ans. $ 4'50. 

43. What premium must I pay for the insurance of my 
house against loss by fire, Jit the rate of ^ per cent, that is, 
^ dollar on a hundred dollars, if my bouse be valued at 
$24761 Jbu. $12*976. 



' 
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44. What will be the insuraoeeyjper annum, of a store and 
contents, valued at $9876*40, at Ij^ per centum? 

Am. $ 148446. 

45. What commission must I receive for selling $478 
worth of books, at 8 per cent ? Ana, $ 38*24. 

46. A merchant bought a quantity of goods for $734, 
and sold them so as to gain 21 per cent ; how much did he 
gain ? and for how much did he sell his goods ? 

Ana, to the last, $888*14. 

47. A merchant bought a quantity of goods at Boston, for 
$ 500, and paid $ 43 for their transportation ; he sold them 
so as to gain 24 pei cent on the whole cost ; for how mucli 
did he sell them ? Ana, $ 673*32. 

48. Bought a quantity of books for $64, but for cash a 
discount of 12 per cent was made ; what did the books 
cost? Am, $56*32. 

49. Bought a book, the price of which was marked 
^4*50, but for cash the bookseller will sell it at 33^ per 
cent, discount ; what is the cash price ? Ana, $ 3*00. 

50. A merchant bought a cask of molasses, containing 120 
gallons, for $ 42 ; for how much must he sell it to gain 15 
per cent. ? how much per gallon ? Ana. to Ictat, $ *40^. 

51. A merchaat bought a cask of sugar, containing 740 
pounds, for $ 69*20 ; how must he sell it per pound, to gain 
25 per cent ? Ana, $ *10. 

52. What is the interest, at 6 per cent, of $ 71*02 for 17 
months 12 days ? Ana, $ 6*178 +. 

53. What is the interest of $487*003 for 18 moilths ? 

Ana. $43*83+. 

54. What is the interest of $ 8*50 for 7 months ? 

Ana, $ *297i. 

55. What is the interest of $ 1000 for 5 days ? 

Ana. $*833^ 

56. What is the interest of $ *50 for 10 years ? 

Ana, $*30. 

67. What is the interest of $84*25 for 15 months and 7 
days, at 7 per cent ? Ana, $ 7*486 +. 

58. What is the interest of $ 154*01 for 2 years, 4 mouths 
and 3 days, at 5 per cent ? Ana. $ 18*032. 

69. What sura, put to interest at 6 per cent, will, in 2 
years and 6 months, amount to $ 150 ? 

Note. See IT 85. Ana. 1feVi«b*aA.^ 

60. I owe a man $ 476*50, to W ip»ii\s^\^ ts^wS^^^s^s^ 
X 
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out interest ; what is the present worth of that debt, the use 
of the money being wortb 6 per cent ? Ans. $ 440*277 +. 

61. What is the present worth of $1000 payable in 4 
years and 2 months, discounting at the rate of 6 per cent ? 

Ans. $800. 

62. A merchant bought articles to the amount of $ 500, 
and sold them for $ 575 ; how much did he gain ? 

What per cent was his gain ? that is, How many dollars 
did he gain on each $ 100 which he laid out ? If $ 500 
gain $ 75, what does $ 100 gain ? Ans. 15 percent 

63. A merchant bought cloth at $ 3'50 per yard, and sold 
it at $ 4^5 per yard ; how much did he gain per centum ? 

Ans. 21^ per cent 

64. A man bought a cask of wine, containing 126 gallons^ 
for $ 283*50, and sold it out at the rate of $ ^75 per gal- 
lon ; how much was his whole gain ? how much per gal- 
lon ? how much per cent ? 

Ans. His whole gain, $ 63*00 ; per gallon, $ *50 ; whioh 
is 22f per centum. 

65. If $ 100 gain $6 in 12 months, in what time will it 
gain $4? '- $10? $14? 

Ans. to the last^ 28 months. 

66. In what time will $ 54*50, at 6 per cent, gain $ 2*18 ? 

Ans. 8 months. 

67. 20 men built a certain bridge in 60 days, but, it being 
carried away in a freshet, it is required how many men can 
rebuild it in 50 days. 

days. days. men. 

60 : 60 : : 20 : 24 men, Ans. 

68. If a field will feed 7 horses 8 weeks, how long will it 
feed 28 horses ? Ans. 2 weeks. 

69. If a field, 20 rods in length, must be 8 rods in width 
to contain an acre, how much in width must be a field, 16 
rods in length, to^ contain the same ? Ans. 10 rods. 

70. If I purchase for a cloak 12 yards of plaid f of a yard 
wide, how much bocking 1 J yards wide must I have to line it ? 

Ans. 5 yards. 

71. If a man earn $ 75 in 5 months, how long must he 
work to earn $ 460 ? Am. 30f months. 

72. A owes B $540, but, A not being worth so much 
money, B agrees to take $ *75 on a dollar ; what sum must 

B receive for the debt ? Ans. $ 405. 

73* A cistern, wlvose cw^«^d\:^ \& \^^ ^^^\i%^\& supplied 
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by a pipe which lets in 7 gallons ig 5 minutes ; but there is 
a leak in the bottom of the cistern which lets out 2 gallons 
in 6 minutes ; supposing the jcistern empty, in what time 
would it be filled ? 

In 1 minute ^ of a gallon is admitted, but in the same time 
f of a gallon leaks out Ans. 6 hours, 15 minutes. 

74. A skip has a leak which will £U1 it so as to make it 
sink in 10 hours ; it has also a pump which will clear it in 
15 hours : now, if they be^n to pump when it begins to 
leak, in what time will it sink ? 

In 1 hour the ship would be ^ filled by the leak, but in 
the same time it would be -^ emptied by the pump. 

Ana, 30 hours. 

75. 'A cistern is supplied by a pipe which' will fill it in 
40 minutes ; how many pipes, of the same bigness, will fill it 
in 5 minutes ? Ans. 8. 

76* Suppose I lend a friend $600 for 4 months, he 
promising to do me, a like favour ; some time afterward, I 
have need of $300; how long may I keep it to balance the 
former favour ? , il/w. 6f months. 

77. Suppose 800 soldiers were in a garrison with pro- 
visions sufBcient for 2 months ; how many soldiers must de« 
part, that the provisions may serve them 5 months ? 

Ans 480. 

78. If my horse and saddle are worth $ 84, and my horse 
j»e worth 6 times as much as my saddle, pray what is the 
value of my horse ? A7is. $ 72. 

79. Bought 45 barrels of beef, at $ 3^50 per barrel, among 
iPvhich are 16 barrels, whereof 4 are worth no more than 3 
of the others ; how much must I pay ? Ans. $ 143^50. 

80. Bought 126 gallons of rum for $110; how much 
water must be added to reduce the first cost to $ '75 per 
gallon ? 

Note, If $ ^75 buy 1 gallon, how many gallons will $ 110 
buy ? Ans. 20f gallons. 

81. A thief, having 24 miles start of the officer, holds his 
way at the rate of 6 miles an hour; the officer pressing on 
after him at the rate of 8 miles an hour, how much does he 
gain in 1 hour? how long before he will overtake the thief? 

Ans. 12 hours. 

82. A hare starts 12 rods before a hound, but is uot^^et- 
ceived by hiiji till she has been wip \^m\waXfc^\ ^^ ^'cs^^^ 
Bwaf at the rate of 36 rods a minuU, Wi^ ^"e^ ^^^i ^"^ "^^^^ ' 
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makes after, at the rate of 40 rods a minute ; how long will 
the coarse hold ? and what distance will the dog run ? 

Am* \A\ minutes, and he will run 570 rods. 

63. The hour and minute- hands of a watch are exactly 
together at 12 o'clock ; when are diey next together ? 

In 1 hour the minute hand passes over 12 spaces, and the 
hour hand over 1 space ; that is, the minute hand gains upos 
the hour hand 11 spaces in 1 hour; and it mii^t gain 12 
spaces to coincide witli it Ans, 1 h. 5 m. 27-^ s. 

84. There is an island 20 miles in circumference, and 
three men start together to travel the same way about it ; A 
goes 2 miles per hour, B 4 miles per hour, and C 6 miles 
per hour ; in what time will they come together again ? 

Am, 10 hours. 

85. There is an island 20 miles in circumference, and 
two men start together to travel around it; A travels 2 miles 
per hour, and B 6 miles per hour ; how long before they wiH 
again come together ? 

B gains 4 miles per hour, and must gain 20 mUes i6 over- 
take A; A and B will therefore be together once in every 
5 hours. 

86. In a river, supposing two boats start at the same time 
from places 300 miles apart ; the one proceeding up stream 
is retarded by the current 2 miles per hour, while that mov- 
ing down stream is accelerated the same ; if both be pro- 
pelled by a steam engine, which would move them 8 miles 
per hour in still water, how fax from each starting place wiff 
the boats meet ? 

Am, 112J- miles (rom the lower place, and 187^ miles 
from the upper place. 

87. A man bought a pipe (126 gallons) of wine for 
$ 275 ; be wishes to fill 10 bottles, 4 of which contain 2 
quarts, andr6 of them 3 pints each, and to sell the remainder 
so as to make 30 per cent on the first cost; at what rate 
per gallon must he sell it ? Am, $ 2'93U -^. 

88. Thomas sold 150 pine apples at $'33^ apiece, and 
received as. much money as Harry received for a certain 
number o|i^atermelons at $ ^25 apiece ; how much money 
did each Yeceive, and how many melons had Harry ? 

Am, $ 50, and 200 melons. 

89. The third part of an army was killed, the fourth part 
^aken prisoners, and 1000 &ed \ \iow n^auy were in this army ? 

This and the eigbteeu toWoviVsi^ Q^^%>5k»^& ^x.^^ ^^s^^idl^ 
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wrought by a rule called Position^ but they are more easily 
solved on general principles. Thus, i -f" i = "/? ^^ ^^^ 
ariry ; therefore, 1000 is ^ of the whole number of men ; 
and, if 5 twelfths be 1000, how much is. 12 twelfths, or the 
whole ? Ans. 2400 men. 

90. A farmer/being asked how many sheep he had, an- 
swered, that he had them in 5 fields ; in the first were ^ of his 
flock, in the second ^, in the third ^, in the fourth ^, and 
in the fifth 450; hgw many had he ? Am. 1200. 

91. Thei'e is a pole, ^ of which stands in the mud, ^ in 
the water, and the rest of it out of the water ; required the 
part out of the water. Ans» ^. 

92. If a pole be -I- in the mud, f in the water, and 6 feet 
out of the water, what is the length of the pole ? Ans. 90 feet. 

. ^ 93. The amounif of a certain school is as follows : -^ of 
the pupils study grammar, f geography, -^ arithmetic, ^^ 
learn to write, and 9 learn to read : what is the number of 

^■^^ Ans: 5 in grammar,- SO in geography, 24 in arithmetic : 
12 ieurn to write, and 9 learn to read. 
^ 94. A man, driving his geese to market, was met by 
another, who said, " Good morrow, sir, with your hundred 
geese ;" says he, " I have not a hundred ; but if I had, in ad- 
dition to my present number, one half as many as I now 
have, and 2^ geese more, I should have a hundred :" how 
waany had he ? 

100 -^ 2^ is what part of his present number ? 

Am. He had 65 geese. 

95. In an orchard of fruit trees, ^ of them bear apples, 
J- pears, ^ plums, 60 of them peaches, and 40, cherries ; 
how many trees does the orchard contain ? Ans. 1200. 

96. In a certain village, ^of the houses are painted white, 
1 red, ^ yellow, 3 are painted green, and 7 are unpainted ; 
how many houses in the village ? Ans, 120. 

97. Seven eighths of a certain number exceed four fifths of 
the same number by 6 ; required the number. 

f — f z= ^; consequently, 6 is ^ of the required num- 
^ ber. Ans. 80. 

98. What number is that, to which if ^ of itself bie added, 
the sum will be 80 ? Ans* 25. 

99. What number is that, to which if its ^ a.ad \Vi^ "sA^^^-^ 
the sum will be 84 ? k Ma 
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100. What number is that^ which, being increased by } and 
I of itself, and by 22 more, will be made three times as 
much ? 

The number, being taken 1, f, and f times, will make 2-^ 
times, and 22 is evidently what that wants of 3 times. 

Ans, 30. 

101. What number is that, which being increased by f, g 
and I of itself, the sum will be 234f ? Am. 90. 

102. A, B, and C, talking of their ages, B said his age 
was once and a half the age of A, and C said his age was 
twice and one tenth the age of both, and that the sum of 
their ages was 93 ; what was the age of each ? 

Ans. A 12 years, B 18 years, G 63 years old. 

103. A schoolmaster, being asked how many scholars he 
had, said, '^ If I had as many more as I now have, ^ as many, 
^ as many, ^ and i as many, I should th*en have 435 ;" whm 
was the number of his' pupils ? Am^ l20. 

104. A and B commenced trade with equal sums ol 
money ; A gained a sum equal to ^ of his stock, am) B lofl^ 
$ 200 ; then A's money was double that of B's ; what wa^ 
the stock of each ? 

By the condition of the question, one half of f, thafls^ | 
of the stock, is equal to ^ of the stock, leSs $ 200 ; conse 
queotly, $ 200 is f of the stock. Ans. $ 500. 

105. A man was hired 50 days on these conditions, — that, 
for every day he worked, he should receive $'76, and, for 
every day he was idle, he should forfeit $ '25 ; at the et- 
piration of the time, he reoeived $ 27*50 ; how many days 
did he work, and how many was he idle ? 

Had he worked every day, his wages would have been 
$ '75 X 50 = $ 37'50, that is, $ 10 more than he received ; 
but every day he was idle lessened his wages $ '75 -}- $ '25 
= $ 1 ; consequently he was idle 10 days. 

Ans. He wrought 40, and was idle 1 (f days. 

1Q6. A and B have the same income; A saves j of his; 
but B, by spending $ 30 per annum more than A, at the end 
of 8 years finds himself $ 40 in debt ; what is their income, 
and what does each spend per annum ? 

Ans. Their income, $200 per annum; A spends $ 175, 
and B $ 205 per annum. 

107. A man, lying at the point of death, left to his three 
cons his property; to A |( wanting $20, to B l^ and to C 
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the rest, which was $ 10 less than the share of A ; what 
was each dne's share ? Ans. $ 80, $ 50 and $ 70. 

108. There i» a^ftsh, whose head is 4 feet long ; his tai 
is as long as his head and ^ the length of his hody, and hi& 
body is as long as his head and tail ; what is the length of 
the fish? ♦ 

The pupil will perceive, that the length of the body is ^ 
the length of the fish. Ans. 32 feet. 

109. A can do a certain piece of nvork in 4. days, and H 
can do the same work in 3 days; in what time would both, 
working together, perform it? Ans, 1^ days. 

110. Three persons can perform a certain piece of work in ^ 
the following manner : A and B can do it in 4 days, B and 
C in 6 days, and A and C in 5 days : in what time can they 
all do it together ? * Ans. 3^ days 

> 111. A and B can do a piece of wdrk in 5 days ; A can do 
t mjf days 4 in how many days can B do it ? Ans. 1 7^ days. 

1 V^, A man died, leaving' $ 1000 to be divided between 

^ his twi^sons, one 14, and the other 18 years of age, in such 

proportion, that the share of each, being put to interest at 6 

per^nt, should amount to the isame sum when they should 

liritve at the age of 21 ; what 4id eacji receive ? 

Ans. The elder, $ 546U53+ ; the younger, $ 453*846-1-. 

113. A house being let upon a lease of 5 years, at $60 
per annum, and the rent being in arrear for the whole time, 
what is the sum due at th^ end of the term, simple interest 
oeing allowed at 6 per cent? Ans. $336. 

^ 114. If 3 dozen pair of gloves be equal in value o 40 
yards of calico, and 100 yards of calico to three pie< esof 
safinet of 30 yards eacji, and the satinet be worth 50 
cents per yard, how many pair of gloves can be bought for 
$ 4 ? Ans. 8 pair. 

115. A, B, and C, would divide $ 100 between them, so 
as ttiat B may have $3 more than A, and C$4 more than 
B ; how much must each man have ? 

Ans. A $30, B $33, and C $37. 

116. A man has pint bottles, and half pint bottles ^ how 

much wine will it take to fill 1 of each sort ? how 

much to fill i of. each sort ? how much to fill 6 of each 

sort ? 

117. A man would draw off 30 gallons of wine into 1 
pint and 2 pint bottles, of each an equal number; how 
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many bottles will- it take, of each kind, to contain the 30 
gatloiis? Am, 80 of each. 

118. A merchant has canisters, some holdings pounds, 
some 7 poands^ and some 12 pounds ; how many, of each 
an equal number, can b^ fiMed out of 12 cwt. 3 qrs. 12 lbs. 
ol tea? Ans, 60. 

119. If 18 gruns of silver make a thimble, and 12 pwts. 
make a teaspoon, hoyir many, of each an equal number, can 
be made from 15 oz. 6 pwts. of silver? Am. 24 of each. 

120. Let 60 cents be divided among three boys, in such 
^ a manner that, as often as the first has 3 cents, the second 

shall have 5 cents, and the third 7 cents ; how many cents 
will each receive ? An», 12, 20, and 28 cents. 

121. A gentleman, having 50 shillings to pay among his 
labourers for a day's ieork, would give to every boy 6 d., to 
every woman 8 d., and to every man 16 d. ; the nun^er of 
boys, women, and men, was the same ; I demand the number 
of each. . '"Arts, 20*. 

122. A gentleman had 7 iS. 17 s. 6 d. to pay among his 
. labourers ; to every boy he gave 6 d., to every woman 8 d., 

and to every man 16 d. ; and there were for every boy Ihree 
women, and for fivery woman two men ; I demand the num- 
ber of each. Ans, 15 boys, 45 women, and 90 men. 

123. A farmer b^ght a sheep, a cow, and a yoke of oxen 
for $ 82^0 ; he gave for the t;ow 8 times as much as for 
the sheep, and for the oxen 3 times as much as for the cow; 
how much did he give for each ? 

Ans, For the sheep $ 2*50, the cow '$ 20, and the gxeii 
$60. * '' 

124. There was a farm, of which A owned f, and B ^ 
the farm was sold for $1764; what; was each one's share 
of the money? Ans, A's $504, and B's ^1260 

125. Four men traded together o^ a capital of $3000, of 
which A put in ^, B |-, C ^, and D -j^ ; at the end of 3 years 
they had gained $2364| "wh^^ ^^^ ^^^^ one's share of the 
gain? . ' { A's $1182. 

. ) B's $ 591. 

^^' J C's $ 394. 

( D's $ 197. 

126. Three merchants accompanied ; A furnished f of 
iie^Sfpital, B |, and C the rest; they gain $ 1250 ; what 
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part of the capital did C furnish, and what is each one's 
share of the' gain ? 

Ans. C furnished ^ of the capital ; imd A's share of the 
gain was $500, B's $468^75, and CV $2BV2$. 

127. A, B, and C, traded in company; A put in $500, R 
$350, and C 120 yards ef cloth; they gained $ 332^50, ^of 
which -C's share was $120; what was the value of O's 
cloth per yard, and what was A and B's shares of the 
gain ? 

Note. C's gain, being $ 120, is ^f$f J = -^^ of the whole 
gain : hence the gain of A and B is readily found ; also the 
price at Which C's cloth was valued per yard. 

^ O's cloth, per yard, $ 4. 
Ans, < A's share of the gain, $ 125. 
(B's do. $87^50. 
--126. Three gardeners, A, B, andoC, having bough! a 
pi64!e of ground, find the profits of it amount to 120i&. per 
annuiai Now the sum of money which ,tha[^ laid down was 
in siich. proportion, that, as often as A paid 5i^ ., B paid 7£ ., 
and as often as B paid 4iS., C paid 6£. l demand how 
much each man must have per aonum of the gain. 

^Ndte. By the question, so oftep as A paid 5iS ., C paid f of 

7£. Ans. A 26£. 13 s. 4 d, B Z7£. 6 s. 8 d., C b6£, 

129. A gentleman divided his fortune among his soiia,^ 

giving A 9£. as often as B 5£.^ and C S£. as often as B 

!£.; C's dividend was 1537|iS.^ to lirhat did the whole 

estate amount? Afis. 115634^. 8 s. 10 4 

.130. A/ and B undertake a piece of work for $54yOn 

which A employed 3 hands 5 days, and B employed 7 bands 

•s; what part of the work was done by A, what part 

, and what was each one's share of the money ? 

Ans. A ^ and B ^; A's money $22^50, B's $31^50. 

131. A and B trade in company for one year only; on 
the first of January, A put in $ 1200, but B could not 
put any money into die stock until the first of April ; what 
did he then put in, to have an equal share with A at the end 
of the y^ar? . Ans. $ 1600. 

132. A, B, C, and D, spent 35 s. at a reckoning, and, be- 
ing a little dipped, agreed that A should pay }, B ^, C ^^ 
and D ^ ; what did each pay in this proportion ? 

Ans. A 13 s. 4 d., B 10 s., C 6 s. 8 d., and D 5 s. 

133. There are 3 horses, belonging to 3 men, employed to 
iraw a load of plaster from Boston to Windsor for $ 26^5 
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A and B*s hones together are supposed to do j of the 
work, A and C's -A, B and Cs i% ; they are to be paid 
proportionaUj; what is each one's share of the money ? 

^ CA's $11*50 (= iSv) 

Am. { B's $ 5*75 (= ^) 
( C's $ 9*20 (= A.) 

Proofs $26*45. 

134. A person, who was possessed of f of a vessel, sold 
I of his share for 375£ . ; what was the vessel worth ? 

Ans. 1500 iS. 

135. A gay fellow soon ffot the better of if of his for- 
tune ; he then gave 1500i& . lor a commissioo, and his profu- 
sion continued till he had but 450 iB. left, which he found to 
be just f of his money, after he had purchased his commis- 

. sion ; what was his fortune at first? Am. 3780 iS. 

136. A younger brodier received 1560 £., which was Just ^i^ 
of bis elder brodler's fortune, and5f times the elder brother's 
fortune was f as much again as the father was wortk , pray, 
what was ttxe value of his estate ? Ans. 19165 i&. 14 s. 3fd. 

137. A gentleman left his son a fortune, ^ of which he 
spent in tibree months; f of f of ihe remainder lasted liini 
nine months longer, when he had only 63T£ . left ; what 
was the sum bequeathed him by his father ? 

AiVf. 2082i&. 18 s. 2^ d. 

138. A cannon 1)all, at the first discharge, flies about a 
mile in eight seconds ; at this rate, how long would a ball 
be in passing from the earth to the sun, it being 95173000 
miles distant ? 

Ans. 24 years, 46 days, 7 hours, 33 minutes, 20 seconds. 

139. A general, disposing his army into a square battalion, 
found he had 231 over and above, but, increasing each side 
with one soldier, he wanted 44 to fill up the square ; of how 
many men did his army consist? Ans. 19000. 

140. A and B cleared, by an adventure at sea, 45 guinea^:, 
which was 35 iS. per cent, upon the money advanced, and 
with which they agreed to purchase a genteel horse and 
carriage, whereof they were to have the use in proportion 
to the sums adventured, which was found to be 11 to A, as 
often as 8 to B ; what money did each adventure ? 

Ans. A 104iB. 4 s. 2|^ d., B 75£. 15 s. 9^ d. 

141. Tubes may be made of gold, weighing not mor<* 
than at the rate of -j^^r ^^ ^ grain per foot ? what would b« 

the weight of Buch a tube, which would extend across tb^ 
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Atlantic from Boston to London, estimating the distance at 
dOOO^miles? Ana. 1 lb. 8 oz. 6 pwts. 3^ grs. 

142. A military ofiiecr drew up his soldiers in tank and 
file, having the number in rank and file equalj on being 
reiafeFeed ^th three times hit first number oi men, he 
placed them all in the same form, and then the number in 
rank and file was iust double what it was at first ; he was 
again reinforced with three times his whole number of men, 
and, after placii^^ them, all in ^e same form as at first, his 
number itf rank and file was 40 men each ; how many men 
had he at first? ^ Ans. 100 ihen. 

14B. Suj^sing a man ^ stand 80 feet from aisteeple, and 
that ^line reaching fi*om the belfry to the man is just 100 
feet in length ; the top of the i^ire is 3 times as high above 
the ground as the steeple is; what is the height of the 
spire? and the length of a line feach^g jGrom the top of the 
spire to the man ? Ske IT 109. , - 

ilm. toJeuf, Ji 97 feet, nearly. 

144. Two ships sail from the. same port; one sails direct- 
ly east, at the -rate of 10 miles an hour, and. the other dicect- 
)y^&ou^,'at the rate of ^ miles an hour; ^ow sftany miles 

apart will they be at the end of 1 hour ? 2 hours ? 

24 hours ? 3 days ? - Ana. to last^ 900 miles. 

145. There is a square field, each side of which is 50 
rods ; what is the distance between opposite comers ? 

Am. 70*71 + rods. 
146.* What is the area of a square field, of which the op- 
posite comers are 70*71 rods apart ? and what is the length 
oi each side ? Ans, to last^ 50 rods, nearly. 

147. There is an oblong field, 20 rods wide, and the dis* 
tance of the opposite corners is 33^ rods ; what is the length 

. of the field ? its area ? 

Ans. Length, 26§ rods; area, 3 acres, 1 rood, 13|- rods. 

148. There is a room 18 feet square; how many yards 
of carpeting, 1 yard wide, will be required to cover the floor 
of it ? 18* = 324 ft. = 36 yards, Ans. 

149. If the floor of a square room contain 36 square 
yards, how many feet does it measure on each side ? 

Ans. 18 feet 
When one side of a square is given, how do you find its 

area^ or superficial contents ? 

When the area, or superficial contents, of a square is given^ 

flow do you find one n«^ ? 
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150. If an oblong piece of ground be 80 rods long and 
20 rod» wide, what is ilB area ? 

Note. A ParaUelo^amf or ObUmg^ 
^ ' • ^ hm its opposite sides equal aad jnit- 



f 
/ 



/ 1 oiM, but _the adjacent Mdes unequal 



__ Tbus A B C D is a parallelogram, 
£ A F B and also £ F C D, and it is easy 

to see^ that the emiu9U$ of both are 
equal. Am, 1600 rods, = 10 acres. 
H»l. What is the length of an oblong, or parallelogram, 
whose are» is 10 acres^ and wliie >hr«adtk is 20 rods ? 

Am* 80 rods. 

152. If the aiea be M) acres, and the length 80 rods, 
what is the other side I 

When the Imgth aflnd hftodth are given, how do you find 
the area of an oblong,; or pardieiograni ? 

When the aii[^d and one aide are given, how do you fiad 
the other side ? . 

153. If a board be 18 inches wide at one end, and 10 
inches wicle at the other, what is the mean or average width 
of the board ? Am* 14 inches. 

When the greateai and leasi wid& are giv^i, how do yoa 
find the mean width ? 

154. How many square feet in a board 16 ieet long, 1^ 
feet wide at one «^, and i'3 at the other ? 

Mean width, I'ijhJ^ = 1*55; and 1*55 X 16 = 24'8 
feet, Ans. 2 

150. What is the number of sqitee feet in a board 20 
feet long, 2 feet wide at one end, and running to a point at 
the other ? Ans. 20 feet. 

How do you find the contents of a straight edged board, 
when one end is wider than the other ? 

If the length be in /eel, and the breadth in feet, in what 
. denominatiiHi will the product be ? 

If the length be feet^ and the breadth incftet, what pattsoj 
afoot will be the prodiict? 

156. There is an oblong field, 40 rods long and 20 rods 
wide ; if a straighttiine be drawn from one comer to the op 
posite comer, it will Ko divided into two equal right-angUd 
triangka : «*;hat Is tne a^^ea of each ? 

An$. 400 square rods := 2 acres, 2 lo^ds. 
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157. What is the area of a triangle, of which the beue is 
BO rods, and the perpendictdar 10 rods? Ans. 150 rods. 

158. If the area be 150 rods, and the base 30 rods, what 
IS the perpendicular ? Ans* 10 rods. 

159. If the perpendicular be 10 rods, and the ar<^a 150 
rods, what is the base ? Ans, 30 rods. 

When the legs (the base and perpendictdar) of a rights 
angled triangle, are given, how do you find its area? 

When the area and one of the legs are given, how do you 
find the other leg ? ,, 

Note, Any triangle may be divided into two right-angled 
triangles, by drawing a perpendicular from one corner to the 
op{^site side, as may be seen by the annexed figure. 

Here A B C is a triangle, di- 
vided into two right-angled trian- 
gles, k d C^ and d B C; there- 
fore the whole basCy^A B, multi- 
plied by one half ihe^perpendictdar 
d C, will give the area of the 
whole. If A B =z 60 feet, and 
C = 16 feet, what is the area ? Ans. 480 feet 

160. There is a triangle, each side of which is 10 feet 
what is the length of a perpendicular from one angle to 
its opposite side ? and what is the area^of the triangle ? . 

Note. It is plain, the perpendicular will divide &e oppo- 
site side into two eqwd parts. See ^ 109. 

Ans. Perpendicular, 8*66 + feet ; area, 43'3 -)- feet 

161. What is the solid contents of^a cube measuring 6 
feet on each side ? Ans. 216 feet 

When one side of a cube is given, how do you fina its 
solid contents ? 

When the solid contents of a cube are given, how do you 
find one side of it ? 

162. How many cubic inches in a brick which is 8 inches 
long, 4 inches wide, and 2 inches thick? —^ — in 2 bricks? 
in 10 bricks ? Ans. to last^ 640 cubic inches. 

163. How many bricks in a cubic foot ? — = — in 40 cubic 
,feet ? in 1000 cubic feet ? Ans. to last^ 27000. 

164. How many bricks will it take to build a wall 40 feet 
Hi length, 12 feet high, and 2 feet thick ? Ans. 25920. 

165. If a wall be 150 bricks, = 100 feet, in length, and 
4 bricks, = 16 inches, in thickness, how mimy' bricks will 
lay one course? ■ 2 courses? -*— 10 courses? If the 

T 
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waM he 48 courses, = 8 feet, high, how maDy hrirks will 
build it? 160 X 4 = 600, and 600 X 48 = 28800, Am. 

166. The river Po is 1000 feet broad, and 10 fjeet deep, 
and it runs at the rate of 4 miles an hour ; in what time 
will it discharge a cubic mile of water (reckoning 5000 
feet^to the mile) into the sea? Am, 26 days, 1 hour. 

167. If the country, which supplies the river Po with 
water, be 380 miles long, and 120 j[)road, and the whole 
land upon the surface' of the earth be 62,700,000 square 
niiles, and if the quantity of water discharged by the rivers 
into the sea be every where proportional to the extent of 
land by which the rivers are supplied; how many times 
^eater than the Po will the whole amount of the rivers J[)e? 

Am, 1^75 times. 

168. Upon the same supposition, what quantity of water, 
altogether, will be discharged by all the rivers into the sea in 
a year or 365 days ? Ans, 19272 cubic miles. 

169. If the proportion of the sea on the surface of the 
earth to that of laud be as lOjr to 5, and the mean depth o/ 
the sea be a quarter of a mile ; how many years would it 
take, if the ocean were empty, to fill it by the rivers running 
at the present rate ? Ans, 1708 years, 17 days, 12 hour&. 

170. If tr cubic foot of water weigh 1000 oz. avoirdupois, 
and the weight of mercury be 13^ times greater than ol 
water, and the height of the mercury in the barometer (the 
weight of which is equal to the weight of a column of air 
on &e same base, extending to the top of the atmosphere) 
be 30 inches ; what will be the weight of the air upon a 

square foot ? a square mile ? and what will be the 

^vhole weight of the atmosphere, supposing the size of ^e 
earth as in questions 166 and 168 ? 

Ans, 2109^375 lbs. weight on a square foot. 

52734375000 mile. 

10249980468750000000 ^ of the whole atmosphere. 

171. If a. circle be 14 feet in diameter, what is its circum- 
ference ? 

Note. It is found by calculation, thai the ctrcumference of a 
circle measures about 3f times as much as its diameter, oTj 
more accuratelv, in decimals, 8^14169 times. Am, 44 feet. 

172. If a wheel mecisure 4 feet across from side to side, 
how many feet around it ? Ans. 12f feet 

173. It the diameteT of a cVtc^\«x i^iidbe 147 feet, what 
ia its circumference ? *»- Asa^^ -, 
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174. What is the diameter of a circle, whose circuinf< 
reoce is 462 feet ? ' Ans, 147 fee 

175. If the distance through the ccDtreof iKe earth, froi 
side to side, be 7911 miles, how many miU\s around il? 

7911 X 3^44159 = 24853 square miles, nearly, Ari 

176. What is the area or contents of a circle, wkose diaa 
eter is 7 feet, and its circumference 22 feet ^ 

Note, The area of a circle may be fomid by mukipIyiTi 
J the diameter into J the circumference. Atis. 38^ square fee 

177. What is the area of a circle, whose circumference i 
176 rods? Ana. 2464 rod: 

178. If a circle is drawn within a square, containing 
square rod, what is the area of that circle ^ 

Note. The diameter of the circle being 1 rod, the circuni 
ference will be 344159. Am. '7854 of a square rod, nearl} 

Hence, if we square the diameter of any circle, and multi 
^ly the square by '7854, the product will be the ar^ea of th 
circle. 

179. What IS the area of a circle whose diameter is V 
rods? 10^ X *7854 = 73'54. ^ Ans. 78'54 rods 

180. How many square inches of leather will cover 
oall 3^ inches in diameter ? 

Not€. The area of a ghbe or ball is 4 times as much a 
the arfa of a circle of the same diameter, and may be found 
therefore, by multiplying the-u7^/e circumference into th< 
wholf^ fUameter. Ans. 38^ square inches 

1 81. VV^hat is the number of square miles on the surface 
of tlie earth, supposing its diameter 7911 miles? 

7911 X 24853 = 196,612,08^, Ans 
182/ How many solid inches in a ball 7 inches in diame 
ter ? 

Note. The sidid contents of a globe are found by multiply 
ing its area by ^ part of its diameter. 

Ans. 179f solid inches 

183. What is the number of cubic miles in the earth 
supposing its diameter as above ? 

Ans. 259,233,031,435 miles, 

184. What is the capacity, in cubic inches, of a hollow 
globe 20 inches in diameter, and how much wine will it 
contain, J gallon being 231 cubic inches? 

Ans. 4188'8 -f- cubic inches, and 1843 -{- gallons. 

185. There is a round k)g, all the way of a (>igness ; the 
areas of the circular ends of il ^te ^'3i<ihx "i ^o^^iX'^i "^fcO 



f 
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iMnriBftny fdlld feet does 1 iwc In 2etir/A of this Inf contain f Slbelinlongtlif 

— — 3 fiM ? 10 feet ^ A aoliil of thi* fbnn te called a Cylinder. 

Huw ilo yott find Uie solid content of a cylinder, when the area of one end, and 
the length are given i 

186. What te the aotid content of a round stick, 20 feet long and 7 Inches througll 
that is. the ends being 7 Inchee in diameter 9 

Fimi the area of sue end, as before taught, and multiply it by the length. 

Ane. 6*347 + cubic feet 

If yoo multiply equar$ inehee by inehee in lengthy what parts of a Joot uriU the 
pmilua be ? — — if eguare inches by /fet in length, what part t 

137. A bushel measure ie 18*5 Inchee in diameter, and 8 inches deep ; how many 
cubic inciiee does it contain t Ane. 2150*4 +. 

k te plahi, from the above, that the eolid content of all bodies, which are of unifonn 
higness throughout, whatever mav be the form of the emls, is found by muUiplying 
the urenefone end into ite height or length. 

Solids which decrease gradually from the liase till they come to a point, are gene> 
rally called Pfrtmude. If the base be a siiuare, it is called a equare pyramid ; ite 
triangle, a triangulur pyranud; if a circre, a circular pyramid^ or a cone. Tlie 
pouit ai the top of a pyramid is called the vertex, and a tine, drawn from the verlee 
periiendicular to the ocise, is called the perpemlictUar height of the pyramid. 

The tolid content of any pyramid may be found by multiji^ying the are& ot the 
■ baee by | of the perpendicular height. 

1S8. What b the solid content of a pyramid whose base Is 4 feet square, and the 
perpendicular height 9 feet f 4* X § s 48. Ane. 48 feet 

189. There Is a cone, whose hdght Is 27 feet, and whose ha/ee Is 7 feet in diameter; 
what is its content f • Ane. 346^ fecL 

190. There vt a cask, whose head diameter Is 25 Inches, bunp diameter 31 inches, 

and wiuise length is 36 inches ; how many wine gallons does it contain f how 

many beer xallons ) 

Sole. Tbe mejin diameter of the cask may be found by adding 2 thirds, or, if the 
staves he but IKtle curving, 6 tenths, of the difference between the head and bung 
diameters, tuthe head diameter. The cask will then be reduced to acyliader. 

Now. if the Square of the mean diameter be niuliiplied by '7854, {fix. 177,) the pro 
duct will be the area of one end, and that, multiplied by the lenAh, in inches, wiU 
give the solid content, in cubic inches, (ex. 135,) which, divided by 231, (note to 
table, wine ineas.) will give the content In wine gallons, and, divided by 282,' (note to 
table, beer meas.) wilt give tiie coiueui in ale or beergallona 

In this process we see, that the Mjiiare of the mean diameter will be multiplied by 
*7854, and divided, for wine gallons, by 231. Hence we may contract the operatun 
by only multiplying their quotient {'^^^f =: '0034;) that is, by '0034, (or by 34, 
pointing oflT 4 figures from the product for decimals.) For the same reascm we may, 
lor 6eer gallons, multiply by (' 7^^ .= '0023, nearly,) '0028, &c 

Hence this concise Ruhn.fbr gouging or meneuring caeke,— Multiply the equare 
of the mean diameter by the length ; multiply this product by Mfor wifte, or by 
23 /us 6eer. and, pointing off /our decitidtU, the product will be the content in 
gaUone una decimals of a gallon. 

In tlv) above example, the bungnliameter, 31 In. — 25 in. the head diameter = 6 
In. difference, a'td | oi 6 =4 inches ; 25 io. 4- 4 in. == 29 in. mean diameter. 
Then, 29' = ^1, and 841 X 36 in. as 30276. 

Th.n S 30276 X 24 = l(r29384. iins. 1029384 wine sallonsi 

*'*•'*» {3(J276X 28= 84772S. Ane. 84 7728 beer gallons. 

191. How many wine gallons in a cask whoee liung diameter is 36 inched, head 
diameter 27 inches, and length 45 inchee? Ane. 166*617. 

192. There is a lever 10 feel long, and the fulcrum,, or prop, #i which it turns, Is 
2 feet from one end ; how many |)0unds weight at the end 2 feet from the prop, will 
be balanced by a pouter of 42 pounds at the other end, 8 feet from tiie pn>p I 

Note. In turning around tlie pmn, the end of tne lever 8 feet frcmi the pmp wit 
evidently pass over a sjMce of 8 inches, while tiie end 2 feet from the pn>|» isuwcs 
over a space of 2 inches. Now, it is a fundamental principle in mechanics, that the 
weight and poieer will exactly ttalanee each other, when they are inversely as tlie 
epaees they para over. Hence, in this example, 2 pounds, 8 feet from the prop, will 
(niance 8 |iounds 2 feet from the prop ; thereiure, if we divide the distance of the 
fowaa from the prop by the distance of the wsiobt from the prop, the quotioA 
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will alirnys erprena the ratio of the wbxoht to the powbr; § =4, that is, tho 

weight will tie 4 time$ as much as'lhe potcer. 42 x 4 =/l6S. Arut. 16S pounds. 

iy.l. Sup)x>siug the lever as^^above, what potpor would ii require to raise 1000 

ptumda ? Ana. -i^*^ = 250 pounds. 

194. If the wcic-ht to be raised be 8 times as much as the power lo be applied, and 
the ifi^taiu-f nf ihb weight from the prop 'be 4 feet, how &,r from the prof* must the 
j«)wt!r Ik* applieil ? Ans. 20 feet 

195. If ilie isreater distance be 40 feet, and the leas i of a foot, and the power 175 
pounds, what la the weight ? An*. 1400U pounds. 

196. Two men carry a Icettle, weighing 20Q pounds ; the kettle is suspended on a 

pole, the bale being 2 feet 6 Inches from the hands of one, and 3 feet 4 inches 

from this hands of the otiier ; how many pounds does each bear 9 « 

j«* 5 ^l^T pounds, 
iiiw. ^ ggL pounds. 

19T. There Is a windlass, the wheel of which is 60 inches in diameter, and the axis, 
around which the rope coils, is 6 inches in diameter ; how many pounds on the axle 
will be balanced by 240 pounds at the wheel 7 

Note. The spacfv passed ovet are evidently as the diametera^ or the circwt^fer- 

ences ; therefore, V = 10, ratio. Ana. 24(K) pounds. 

198. If the diameter of the wheel be 60 inches, what must be the diameter of the 
axle, that tiie ratio of the weight to the power may be 10 to I 7 Ana. 6 inches. 

Note. This calculation is on the supposition, that there is Xio frietion, for wiiich it 
is usual to add i to the power which is to woric the machine. 

199. There is a screw, whose tli reads are 1 inch asunder, which is turned by a le- 
ver 5r feet, =s60 inched, long ; what is the ratio of the weight to tlie power ? 

Note. The jiower applied at the end of the lever will descrfbe the circumference 
of a) circle 60 X 2 = 120 inches in diameter, while the weight is raised 1 inch ; there* 
fore, the ratio will Ije found by dividing the circun\ferenee of a circle, whose dia- 
meter ia twice the length of the lexer^by the diatanct between the threada of the 
acrew. vrrtr 

120 X 3^ = 377^ circumference, and zlll = 377^, ratio, Ana. 

200. There is a screw, whote threads are i of an inch asunder; |f it be turned by a 
iever 10 feet long, what loeigfU will be balanced by 120 pounds power ? , 

Ana. 362057-f pounds. 

201. There is a machine, in which the power moves over 10 feet, while the weight 
Is raised 1 inch ; what is the power of that machine, that is, what is the ratio of the 
weight to the power J Ana. 120. 

202. A man put 20 apples into a wine gallon measure, which was afterwards filled 
by pouring in 1 quart of water ; required the contents of the apples in cubic inches. 

Ana. 173j inches. 

203. A rough stone was put into a vessel, whose capacity was 14 wine quarts, 
which was afterwards filled with 2^ quarts of water; what was the cubic content or 
the stone 7 Ana. 664i inches. 
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NOTES* 

No. I. 

Overceanf Sept. 17, 1S02. 
For value receive?!, I promise to pay lo Oliver Bountiful, or order, sixty -three 
dollars fifLyfi>ur cenu>, on demand, with interest aAer three a titns. 
Attest f TtitoTUY Testimony. William Trusty. 

No. n. 

Bt^ irt, Sept. 17, 1802. 
For ralue received, I promise to pay toO. R., or bearer •*— « dollars —'—— cenu 
tfiiee months after date. Firm Pbhgil. 

Y* . 
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No.nL 

By two PenonM, 

Arian, Sept, 17, ISTB. 
For valoe recelred, wo, Jointly and oeTerally, promiso to pay to C D., or itrdcffy 

doltara — >— cenUf. oo demaoU, wUb iuleresu Alobn Faith pitl. 

OoMSTAHCB Aoutr. Jailbs Faibfac& 

OBSERVATIONS. 



1. No nolo lo negotiable unleet the worde " or ordtr," otherwiae " or bearer," bo 
inaerted In it 

2. If Uie note be written to pay him *' or order," (No. I.) then Oliver Bountifid 
may eudorae tide note, that m, write his name on the bachcaide. and sell it to A, 
B, C, or wiiom he pleases. Then A, who buys the note, calls ou William TriMiy for 
payment, and if he neglects, or is unable io pay, A may rec4>ver it of the endoraer. 

3. If a note be written to pay him " or biturer," {So. H.) then any penou who 
holds the note may sue and recover the same of Peter Pencil. 

4. Tlu» rate of interest, established by law, liein; aix per cent, per annum, it be- 
comes unnecessary, in writing note*, to mention tlie rate of interest ; it b sudicient to 
write them for the |)ay ment of such a sum, with interest, tx it will be uoderstood legal 
interest, which is six per cent 

6. All notes are either payable on demand, or jtt the expiration of a certain term of 
time arreed upon by the parties, and mentioned in the note, as three mouths, a year, tct. 

6. If a bond or note mention nQ time of payment, it is always on demand, whether 
the words " on dematuV* be expressed or itot. . 

7. All notes, payable at a certain time, are on Interest as soon as ihey iMcmne due,' 
thoiieh in sucli notes there be no mention made of interesL 

This rule is founded on i\yt principle, tiiat every man ou^ht to receive his money 
when due, and (liat the non-payment of it at that time is an ii\jury to him. The law, 
therefore, to do liim justice, allows him ioterestXrom the time the dioney becomes 
due, as a compensation for the iajury. 

8. Upon the same principle, a note, payable on demand, without any mention made 
of Intnrest, is on interest alter a demand of payment, for upon demand such notes 
Iromedutely become due. 

9. if n note be given for a specific article, as rye, payaiile in one, two, or tliree 
months, or in any certain time, and the signer of such note suffers the time to elapse 
wittiout delivering such article, the holder of the note will not be obliged to take tha 
article aAerwards, but may demand and recover the value of it in money. 



BONDS. 

A Bond, with a Condition, from one to another. 

Know all men by these presents, that 1, C. D., of, kc., in the county of, ^., am held 
and firmly bound to E. P., of, &c., in two hundred dollars, to be paid to the said £. F., 
or to hb certain attorney, liis executors, ailminidtralors, or assigns, to which payment, 
well and truly to be made, I bind myself, my lieirs, executors and admin isiraiora, 

firndy by these presents. Sealed with my seal. Dated the eleventh day of , 

in the year of our Ljord one thousand eight hundred and two. 

The Condition of this obligatitNi is such, that, if the above-bound C. D., his heirs, 
executors, or administrators, do and shall well and truly pay, or cause to be paid, 
unto the above-named E. F., his executors, admin istratora, or assigns, the full sum 
pf two hundred dollara, with legal interest for the same, on or before the eleventh day 

of next ensuing the date herBof,--theu this obligation to be void, or otherwise 

to remsiii in full force and virtue. 

Signed, &c. 

A Condition of a Counter Bond, or Bond of Indemnity, where one man beeomea 
. . bound for another. 

The condition of this obligation is such, that wherras the above*namedA.. B., at the 
■pecial instance and retpiest, and for the only proper debt of the abdV<^x>und C. D., 
together with the said C. D., is, and by one bond or obligation bearing equal tTiite with 
tlie obligation above- written, held and finnly bound unto E. P., of. ac, in the penal 

•urn of dollars, conditioaed for the payment of the sum of &c., with legal into- 

MM ibr Um MOW, on tha ------- day of----— next euauhig the dau of the said iapait 
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ncftetl obligation, as in and by the said in part recited bond, with the condition th< 
otiiiei written, may more fully appear ; — if, therefore, the said C. D., his heirs, exe 
tors, ur administrators, do and snail well and truly pay, or cause to be paid, unto 
said E. P., his executors, administrators or assigns, the said sum of, &c., with le 

Interest of the same, on the saiit day of, £c., next ensuing tlie date of tlie a 

in |Nirt reched ottli^r.tion, according tocihe true intent and meaning, and in fuU.< 
charge and satisfaction of the said in part recited obligation, — then, ^.— otherwise,' < 

Not«. The principal diflereuce between a note and a bond is, that the latter is 
Instrument of more solemnity, being given under seal. Also, a note may be contrs) 
by a 0|Nfcial agreement, different from the note, whereas, in case uf a Imnd, no spe< 
agreement can in llie least control wliat apfwars to iiave lieen tlie inieniion of 
parties, as exiiressed by liie words in the condition of the bond. 



HECEIPTS. 

SitgrieTes, Sept 19, 180G 
Raceired from Mr. Duhamcb Adlxy ten doUaca in full of all accounts. 

Obvand Constanci 



Sitgrieves, Sept 19, 180S 
Receired of Mr. Orvahd Comstancs five dollars In full of all accounts. 

DUKANCB ADLBI 



Receipt for Monty received on a Note, 

Sitgrieres, SepL 19, ISOS 
Received of Mr. Simpson Eastlt (bv the hand of Titus Tkusty) sixteen dol 
twenty-five cents, which is endorsed on his note of June 3, 1602. 

PSTXR ChSBRFUI 



A Receipt Jlr Money received on Account. 

Sitgrieves, Sept. 19, 180! 
Received of Mr. Oband Landikb fifijr dollars on account. 

Eldbo Slacklbi 



Receipt fbr Money received for another Perton. ^ 

Salem, August 10, 182' 
Received from P. C. one hundred dollars for account of J. B. 

EuTrumaj 



Receipt for Interee^ due on a Note. 

Amherst, July 6, 182' 

Received of I. S. thirty dollars, in full of one year's interest afCSOO, due to mc 

the day of kut, on note from the said I. S. Solomon Gba' 



Receipt for Money paid before it becomes due. 

^ Hillsborough, May 3, 182 

Received Of T. Z. ninety dollars, advanced in full for one year's rent of my fe 
leased to the said T. Z., ending the first day of April next, 1828. 

HOMBSTDS JaKB 



Note. There is a distinction between receipts given in full of all accounte^ 
others in full of a/^ dKmande, The fiirmer cut o^ accounts only ; the latter cut 
not only accounts, but all obligations and right of action. 
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Archdale, Sipt. 9, 180 

Mr. Stkphbn Bdrobss. For value received, pay to A. B, or order, ten doll 

■od place the aaipe to my accouAt. Samubl Skwn &i 



4 



set^ 



qpoK-iEEPma. 



, ••! Pittsburgk, Sept. 9, 1821. 

Mr, ^Amm Robottom. Pleaae to delirer to Mr. L. D. such .srimtbi a« he tnay caO 
Ibr, nWl^xcaeding the eum of twenty-fire dollars, and place ihe eaine to the account 
of I'oar nuinble aerfaikt, Nicholas Bmubmnb. 



It If iMiceawry that erery man ebouM have some ree:«lar, uniform method of keep* 
faif his accounts. 'What this method shall be, the law does not prescribe ; but, in 
cases of dispute, It requires that the book, or that on which the charged were origi- 
nailjf made, be produced in open court, when be wlU be required to answer to ths 
Ibllowini; questions : — 
It thia your bookf and the mtthod in which you keep your accounts f 
Did you make the ehargea, nouf in dieputtt at the time when they purport to 
have been made f 
Are theyjuet and true t 

Have you received pay /or them, or any part * |^so, Aoie much t 
An answer in the amrmatire, linaer oath, to the above questions, (the last only 
excepted,) is all that Is required to substantiate his dainu ~ 

,For fiirmers and mechanics, whose entrjea are few, and generally made at the cioae 
of the day,'tlie following method will belbund both convenient and easy. It consiata 
in having one single book, entering the name of the person, with whom an account 
is to be opened, at the top of the i^ hand page, Dr., and at the top of the right hand 
page, Cr., as follows :— 



Dr. James Macknight, 



1827. 
Jan. 6. 

May 16. 

July 23. 



To 6 cords of Wood, at 
$1*76, . 

To one Day's Work, self 
and oxen, 

To 4 bushels of Rye, at 76 
cts. delivered by your or- 
der to C. B 



•J 
8 

1 
3 



c. 
75 
50 

00 



1325 



James Macknight. Cr. 



1827. 
April 8. 
IVUy 10. 
Sept 12. 



By one Plough, .... 
By repairing Cart Wheels, 
By Cash to Balance, . . 



c. 
25 
50 
120 



13 25 



But in a more extonsive business, requiring charges to be made at the moment, and 
■ eTvry hour of th^. day, a different method will be necessary, called 

BOOK-KEEPING BY SINGLE ENTRY. 
This method wiH require two books; first, 

THE DAY-BOOK. 

The form of this bdbk is usually long and narrow. It is ruled with two columns on 
the right hand, for dollars and cents, and with a marginal line on the left. 

It is often practised, and ever recommended, that the person, whose the book is. 
entor, in the beginning of it, an Inventory of all hia property and debts. Tliis will 
involve his name and place of residence, which being once written in the begltining 
of the book^ need not be repeated in any other part of iL Tlie book is now ready for 
receiving his accounts. 

The date is entered on the middle of the page, or in legible characters in the left 
margin, once only for each day, and under it all the transactinns by way of trade with 
different individuals,. on that day, embracing any special agreements or conditions 
made at the time. The person who receives ar^ thing from me ia Debtor, or Dr., 
and the person from whom / receive any thing is Creditor, or Cr.. and his name is 
written and so styled, in one line across the page. In a second line, beneath the 
name, if Dr. I writo To, and name the article, quantity and price ; if Cr. I writs 
JEfy, naming the articlib, ftc. as belbra. 



B00K-KEEPIN6. 



I 



raCAMPLE OF A DAY-BOOK. 



I owe Charles Duff bj note, . . . . ^ • « . a&l'UO 

" Uenrjf Price on account, r.». 6u(JU 



^ 



Sprinovillb, July 8, 1S35. Pa| 

An Inventory of my Property and Debt; taken this day by me, 
Peter Canfui, of Springville, vix. 

Real Estate eetinuted at tIdOO'OO 

FurnUur 45000 

MerchandiM, 1600'00 

Simeon Traak owes me, to balance his account, 13*60 



3263 



N[j net property, 



400 



We will suppose that Simeon Trask, whose. name appears in the invoice, 
calls ; Im wishes to setile his account and open a new one ; but he cannot pa) 
balance now, and he wants more goods. Let the debt in the old account be t31 
the credit, tlS'OO; balance of debt,' tl3'50; the thing h^ proooses is done ai 
lows : — I enter this tialance on tlie credit side, and say, By boJance transferre 
new account, tiS'fiO. The Dr. and Cr. sides now exactly balance, and the ^^Id 
count is seitimt I now open a new account with him in my new book, page id^ 
there charge him with this balance. 



:%5: 



Page 

2. 



July 9, 1835. 

Simeon Trask, Dr. 

To balance of fonner account, ..« $13^50 

'' M yds. Sheeting, at 14 cte. 2*52 

" i bushel Salt, a6 



» 

X 
X 

X 



Wm. Webb, Jr, of Peclcetf»fieldi,* .... Br. 
To 16 lbs. Coffee, at 15 cts. to be paid to |:Dnd butter, ta be 
delivered to-morrow, at 16 cui. .... 



Moses Thrifty Cr. 

By 3156 lbs. of Hay, at 913 per ton. 



• * 



Henry Priee,^ . . . 
By balance of former account. 



Wm. Webby . . . 
By 15 lbs. Butter, at 16 cUi. 



Motes ThUfty, , . Dr. 

To 1 barrel Flpur, §7*60 

»• 2 yds Broadcloth 9'00 

" Cash for balance of his account, 4*01 



Simeon Trask, Cr. 

Bv Order on Riifua Tubb, ... tlO'CO 

*' hia Note for balance of his account, . . « • 6'87 



1<^ 

I 

I 

ao 

a 



Henry Price, . . . . . . • . . . . . Dr. 

TVs Cash in full for balance of former account, 



AG 



i( 



61 



' PUmm of mMenee ahoiild b« nwntd when not that where the book U kcpu 
t lee luvolee ; the old Mcouat aeUi<^' hj opeiiliig a mw one. 



BOOK-KBBmiG. 



The f^rr-^Anr h n *r«"'fnfn of the D«/-Bor.k, running on for two d&jB, und of (ht 

maj;i:L. V f . i.ioi^ au : •••x.-.,i!ij} afecouois. The tttond b.iok is calied 

THE I.EGER. 

In the Leger the diiperwd accoams of each penon iii 4he Dajr-Book are collecied 
tofeiher; the Dn. and 0». are — paraled and placed un opposiie pages, or c ii o|i(iO 
■ite ea i ea of the eanie pa^, the name of the penioa being written ui large characiere, 
top of the page, Cr. on the right hand and Dr. on the ieA. The diflerence between 
the Dr. and Cr. aide* is caUed the telmce. 

The La ger w rulqd with two cotumns oo the right hand aide, fof dollars and centi; 

too with two columns' on the left, one for the date of the account, and the other Tor 
inaertuig the page of the Day -Book oo which the account was first entered. 

The transferring of aa account from the l)ajr-J3ook to the Leger. as now describee 
is called fijsiimg, and a mark in the marsin of the Day Book (X or {}) aeaiusi it 
account so traiislerred, is called the Pott Mark. 

Where a pemai's boMoess is soexteasiTe aa to renuire a successitm of these booki^ 
h » uatial to mark the first Day-Book and the first Leger with the letter A, and suc- 
ceeding books with B, C, &c. 

Note, The Leger should !iave an Index, m -which the names of peqponi* In account 
ahouhJ be arranged under thsir initials, with the number at the page of the Leger on 
which the account b posted. 

EXAMPLE OP A LEGER, 

or WHICH THB FORXOOIHS ACCOHMTS AJtB P08TBD. 



Pa§<: 1. Ih. 


Shuon Trask. Cr. 


IHTH 1 
July 9.|sToSondria»,« . . . 


1835. I 1 
. • 16 S7 July 10. 2 By Order, Ac ... . $| 16(87 


Pasre 2. Dr. Wm. 


Witbbj Jr., Peckersfield. Cr. 


July 9. 2 T^t CtiObe, . . *. . 


. t 2 40 July 10 2 By Butter, t| 2 40 


Pa^ 3. Dr. 


Moses Tkrifif. Xr. 


1835. 
July la :i lb Sundries, . . . 


. t 20 51 July 9. 2 By Hay, c|ao 5J 


Faf:e4. Dr. 


Hmrif Price., Cr. 


1S33. 1 
July 10. 12 lb Cash, . . . . . 


1 *^^ 1 
. t 50 00 tjuly 9. 2 By Balance ofAccoant,t {50 00 



QUESnONSL 

t. Whst are these marks, X, II, &c m the margin of the Day-Book, and what is 
their use I 8. To what do the figures 2, S, &c. In those narrow columns in the Leger, 
refer f 3. Is it uitende^l that names In the Leger should be crow*!ed together into one 
page aa is Iwre jMreaented, or is ODe page in the Leger to be aangned to each name ? 

* WiMtc tlwra an wmnl anielM in one thmigt, hwisad of qtecifrins ewry anicle. as in ike Dmj- 

, K M nsual to ay. 7>> SmMdritm. Tats n u> aarv ipcee iu the Leser, uid liine In poMii^, m» bj 

to the Day -Bonk. cTCfy iteoi caa ba then sktamm. Sana aay chme to pust. every anida, «• 

MilMMCavafxiscaion ibm ' 



SCHOOL BOOKS - 

IN HIGH REPUTE, 

Puhiished by JOHN PRENTISS, Eebnb, N. H., and may he had at most of the 
liookatOTP^ in Sew England. — Also, wholesult and retail, ^ S & J. Whitu, 

' B &. L. CoLtiNs, Robinson, Pka'tt & Co., and David Felt, Neir York; 
Dbuilvbr. Thomas &. Co., and Grioo 6c Euott, Philadelphia; Cushino Jl 
Sons, Baltinwfe ; Oliv b!1 Steblb, Albany ; Wm. S. ParkSk, Troy; Garumhii 
Tkacy, Utica; and Corby dc Wbbstbr, Cincinnati, 



Adamfi' IVeir Arithmetic, 

(n which the prirvciplea of ojieratini^ by numbers are analytically explained and syn* 
theiiciiiiy HppiitMl ; iHus combining the advantages to be derived both from the Ibdtic- 
live :iik1 synthtiiic mode of instructing. 

tC^Perhfipa no ttork of the kind ever met so kind a reception, and «o rapid 
a sale, as this Arithmetic. Qf the fltany high recommendalionSf only a jtu> 
can be intertml Jiere. 

We have introduced " Adams* New Arithmetic'* Into our Gymnasium, as wa Ba> 

LIBVB IT SirPBRIoa TO ANY OTUSR WITH WUJCH WB ARB ACQ.ITAINTBD. 

S. E. & H. E. DWIGHT. 
New Haven Gymnasium, Jan. 16, 1829. 

The following notice baa been p- litely furidshed by Professor Olmsted, of Yale Col- 
lege, New Haven. 
Mr. A. H. Maltby : Dear Sir, — Being recjuested to express my opinion of " Adanns' 
New Arithmetic," I tiave the plnasure to say that I consider it among the l)est of our 
elementary treatises ; and can cheerfully recommend it to the teachers of our prepa- 
ratory and village schools. 

KespectfuUy, youfii, DENISON OLMSTED. 

Mr. Stowell, of the New Haven Lancastrian School, says :<— " The explanations ar« 
very clear and full, and the ' supplement' annexed to each rule will answer the pur- 
poses of a review, and serve to fix in the memory the principles." 

A writer ir the Fanner's Museum says : " We hail the appearance of this work 
wKh unmingled satisfaction." — " Thb work is rbaixt an Aritrmbtic, analytical- 
ly explained and synthetically applied." — "We hope the attention of all will be 
Uirne.«I to a book so much needed, and one promising so much advantage to the rising 
generation." 

From the Author of the Literary -and Scientific Class Book. 

" Dublin, N. H., Dec. 6, 1827. 
" Dear Sir,— I have examined, with great satisfaction, Dr. Adams' New Arithmetic. 
His analytical explanations are brief and clear. His arrangement of the subjects is 
well suited to the purposes of instruction, and the useful practical examples with 
which the work abounds must confer upon it a high value.'' 

Adams* New Arithmetic. — Of the high value of this ehementary treatise, we have, 
every year, additional evidence, which goes to contirm the testimony of the Messrs. 
Dwight, of New Ha;ven, who, in 1829, soon after it was published, introduced it into 
their Gymnasium, believing jt "superior to any other Wwh which they were ac- 

auainted." Candidates for admission at Dartnnouth College are required to have a 
lorough knowledge of this work. It has been publialieH in the Canadas, after being 
adapted to the Halifax currency ; and wp have now before us an account of the new 
Institutions founded in Greece, by the Rev. Jonas King, tbe "Gymnasium," and the 
" Elementary Schuol," with a list of the books used. In the " Second Setoion" of 
the Freshmen Class, " Adams' [New] Arithmetic" is studied, and in the " First Ses- 
sion" of the Sophomore Class, we find, "Adams' [New] Arithmetic finished."— > 
AT. a. Sentinel. 

" That excellent work, Adams' Nbw Arithmbtic, has been published in the Ca- 
iindas. auil lately introduced into the Missionary Schools in Greece. The w(»rk de- 
sc'vtjs it. It is a si) 1. lard one of it:« class, and in our opinion 13 preferable to Col- 
bu'-iis or Smith's , ihe iie-si portion of the -latter, indeed, ap|)ears 10 be 'jorrowet' from 
AdAua^^'—Claretaota J^agle, Sept. 11, 1S35. 



aaf mhtr, mmi the tcaehen Is tkii viciiii^ gnv ii a iWcmM praftraaca^'*— 
JfeOvOT /Wfa J0mrmmi, 183B. 

in a pampUet dM ffaglukBa of BoBwen GL SkDhk, 
I la ftvor of " Sniiih'a AmlmeUc" fran 




Schosl Cnmiiikiiwuire of Tenaant, ■umuuiimI liy die L^Matare, at 
Nev AritbOMiic to ht and u all iha acliools ia that Siala. 



Hale's (Premimii) Hutory of IT. States. 



To this Hiflory waa awarded, bj the Americaa Acadeny of Langoagca and Beilo' 
lettrea, a picniaaii af •400 aod a gold awilaL . It baa beeo fkwonHj noticed in aetre- 
ral literary publieaUooa fat the United Siat«a, — been lepoUiBiied in England, in an 
elegant ociatro, and Eo^irii Bcrieweis have apokaa warmlj in its praiae. It ia nnw 
lotruluced rery exlenairelj in our cooaoon achoola. In 1^3, the aalea aoMxinted to 
about 20,(iri) copiea, aod the aale aince baa been conatantly incieaaing. The London 
Uoothly Bepooiiory aaja of it: 

"The 4017 ii neatlj told; the otjle io aiaple and pafspicooai; there ia no very 
predominant prejudice ; aameo are not aet above thinga ; tlie love of libertj la tenlpe^ 
ed bjr a regara u> law and aocial order ; patrioiiom ia a filial aentiment towanlo the 
writer'a own country ; and hia retierence for Tirtue ia aeen in every pafe." 

•% PoUiahed alao by N. tc J. White, New-Yoric ; H. & E. Pbinney, Coopecatown, 
N. Y. ; Uriah Hunt, Philadelphia, and Morgan k, Saoxay, CincinnaiL 

^"—^■"■^"— • ^— 1^^— ^^» 

• JUTENILE LESSONS, or the Chilb's Fmsr Readiko Book, 
oy J. K. Surra.— Thia iiule worlc, which coats but M. at retail, is peculiarly calcu- 
lated to Intereot and ioatruct very aitiall children, beginning to read whhout apelling. 
The leaoons coneiat moatly of abort and eamr worda and eentencca. Many of the 
leaaono are fmm the pen of tha^ifled Blrs. Child, and taken from that popular work 
the iovenilo Mioceliany. 

EASY LESSONS, in Reading, (2d Book,) for the use of Young 
Claaoea in Common Schooro, by Rev. Joobua Lbavitt, Editor of the New York Evan- 
feliat. Tbio popular work is now very extensively used in New England and New 
York. In ia an " intermediate book" which waa much needed. It b highly recom- 
mended by Rev. Dr. Wfllard, autlior of a aeriee of popular achotA lioolEa, by ProC 
Goodrich of New Haven, Pmf. Eatabrook of Amherst College, Rev. John Wot<ds 
of Newport, Rev. E. 0. Andrews and Asa Keyea, Eaq. of Putney, Yt — Keiail price 
17cte. 

SEQUEL TO EAST AND POFUI.AR I.ESSONS ; (3d 

Book ;) a Selection of Reading Leoaons for Common Schools, designed tu be uae«l after 
Easy Leooons in Reading, American Popular Lessona, Boston Reading Leaanne, and 
other works of a similar rank. " The first bo«>ks we read can never ba. foreottah. nor 
the moraia they inculcate be eradicated." — Motor. By Rev. L. W. Leonard au- 
thor of the Literary and Scientific Class Book, and North American Spelling Book. 
The selections are pore, highly interesting, ani such generally as are not to be found 
in other reading hooks. The work is just the thing for advanced claaaea in com- 
mon schools, and as such Is apiH'oved by several eminent Ministera of the Goapel and 
Instnicters. — Price only 25 cts. retail, 216 pages. 

The lilTERART and SCIENTIFIC CliASS BOOK— by 

Sev. Lbvi W. Leonard— embracing the leadbig facts' and principles of Science, (^ 
luatrated by handsome engravings, with words explained at the heads of the chapteni 
and questions annexed for examination ; designed as exercises for the reailing ana 
study of the hiohbr classbs in common schools — in fact, to ratse tht standard of 
-common school education. Few books from the American press have received 
higher or more deserved recommendations, from the first literary charactera. We 
nee^ only mention the followine— The United States Literary Gazette, the American 
Journal of Education, Prof. Hale, now of Dartmouth College, Dr. Adams, author of 
the New Arithmetic, &c., the late Prof. Carter, author of Lettera from Europe, &c 
H. O. SpaflTord, author of the New York Gazetteer, and aaveral eminent Minweia v 
the Gospel.— Full bound, 324 pa^ae— retail price 62i cti. 
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